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(1) CGAGBTCCCAGEEAGCCAGCTTGUTEEEAGAGCEGGACGGTCCEGAGCAA

1) o 100
{é%% GCCCAGAGCCAGAGGAGGCGACAGAGGGARAAGGGGCCEAGCTAGCCGLT
{161} CC AGTGLTGTACAGCTG”CLAA GGACGCACCACGCCAGCCCCAGED CCG
(151) lICCPGC”ACAGCCA@CGCCTCT”GvaCGkGC"GCLTTCFQACCCGCpG
1 N 250
(201} COCBEAGCTECCCTTTCCTCTTCOGTGAAGTTTTTAAAAGCTGCTARAGA
”&2 251 300
kZEli CTCGEAGGAACCAAGGARAGTGC L TGGTAGGACTGACGECTGCCTTTGTC
(251)
321\ CTCCTCCTCTCCACCOCECCTCCCCCCACCCTGCCTTCCCCCCCTCCCCC
{321) GTCTTCTCTCCCGCAGCTECCTCAGTCEGCTACTCTCAGCCAACCCCCOT
(4213 CACCACCCTTCTCCCCACCOGCCCCCCCGCCCCCETCEGCCCAGLGLTEC
(451) CAGCCCGAGTTTC GCAGAGAGGTAACTCCCTTTGECTGCGAGCGEGCGAGC
(?91? TAGCTGCACATTGCARAGRAGGCTCTTAGGAGCCAGGCEACTGEGGAGLG
(;51? GCTTCAGCACTGCAGCCACGACCCGCCTGETTAGGCTGCACGLGGAGAGA
{601y 7 LCCTCTCTTT”PCLvCALTL”CT”TCLACCTCCTCCTLCCI””"CLACV
(601)
R . )
(gg%% CCGAGTGCGRAGCCAGAGATCARAAGATGARRAGGCAGTCAGGTCTTCAG
(701) TAGCCAAAARACAAAACAAACARAAACAAAAAAGCCGAAATARAAGAAAR
(761} . .

(1)i?lw_m“__“__Mmmm__,,__,,,m_*mww,mw_u_uu__mW-,“§99m
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Figure 3 (cont'd)
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Figure 3 (cont'd)
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Figure 3 (cont'd)
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NM 013476 {1960) RCATTGAAGGUTATGAATGY CA&&TAT‘V”“T"‘C% G TCCTGEEAAGT _%
NM000044  (3106) BCALTGAAGGUTATCAATGTCAGLACATC T T UTGARTL TCL TGRAAGTT
Consensus  {3151) ACATTCGAAGGCTATGAATGTCAGCC ATCITICT AR GTCCTGGAAGCC
3201 3250
NM 013476 {2010) ATTGAGCCAGGAGTCL TG TGTCOOLGALANGACAACAACCARCOAGATITC
N 000044 (3156) ATTGAGLU! C”i RS N s Y e e s e o o i e
Consensus  (3201) E\QTTluh GCCAGH GT GTGTGIGC GGACA GAGAACAACCA CC GA 1o
5 3300
NM__OlSé?ﬁ 206&} %.“._”U rE'1 C,[”GFT-;\ECHACCC CI\‘._.'Z\&l..Q; TR F .CAUCIJ.l%
N 000044 (3206) EITTGUA OO T T CTAGCC TCAR T GRNCT CAGETTG
Consensus {3251 CTTTGC GC(’T‘“G T TCTAGCCTCAATGA CT uqzﬁ:z \JA(" CAGCTTG
3301 3350
M 01347¢  (2110) %~’G CAACTCOGCCARGECCTTGOCT GG"’."
NMM000044 (3256) QACACGTGCTCAAGT X:G“CZ\ AGGCCTTGLCTRAC, T AL
Conhsensus  {3301) é f;l GIGETCRAGTGGGUCAAGS (,(,1"*‘({“(,IG&C"ZLC’“"AALE ‘3;&)
33
MM 013476 (2160) GIGGATGACCAGATGLUGGTCATTCAGTATITCCTGHA ”GG%AE%GAF GGET
NM000044 (3306 LiGGACLACCALAT GGUTG ICAT T CAG TACECCTGLATCLLCLICATEGT
Consensus  {3351) C”‘CGA CACCAGATGGC GTCATTCAGTA TCCTGGATGEG CT ATGET
3450
MM 013476 (2210) ANTCGECHETCOT TCA%H}\ NG TCAACTCCAGGATGCTCT
NM000044  (3356) G L GGLGATCCT TCACCAATGTCAACTCCAGGATGETT
Consensus {3401) TTLGL M(JG TGECGE TCCTTCAC AATGTCAACTCCAGGATGCTCT
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Figure 3 (cont'd)

34551 3500
N 013476 (2260) BLLITLOAN CIGACTEGG ILTICARIGAL, ‘ACCGCA GLACARGTUTEGL
N 000044 (3406) ACL "f"‘(,’ AT GG T AR CAGTACCOCATCCACAAGTOCGG
C(}.ﬁsensug (34’151) ?;‘;% (‘r‘< (‘ﬂ’I»A ""(J('TTIT;T AAT(JALJ'IAC (;(CAT:, Ar‘ELA(:TC,%é:?g
y) 329
NV 013476 (2310 ALGL E&CAGCCAGT"G”(_}_EGA GE‘GA&G\A\,\J; A CTCAAGAGTTTHLAT
NMT000044  {3456) BIGTIACAGCCAG a1GaCCEARTGAGLEACE LG CAAGAG T T T AGAT
Consensus  {3501) %g’g%‘ACAGC\ AGJG”G' G ATGAGGCACCT TCTCAAGAGT ’I‘Tu:?ﬁ(;i‘g
M 013476 (2360) GCICCAAATARCCUCLUAGGAATTCL TGTGCATGAAAGCATT TCTACTC
N 000044 (3506) L "‘PA;A”‘ G CAGGAATT OO TGLATGAAACCACTCLIACTCT
Consensus {3551} :;C'(I;IC%?L T Z&CCCCwCAUGP}TTCC”GTGC‘-&”’“A@“&G( LCTGCT g%’gg
0
MM 013476 (2410 HCAGCATTATTUCAGTGEATGELUTGARARATUAAAAAT T f””L}'\r GAA
NV 000044 (3556) LLAGLAT TAT TCCAGTGLATGELUTGARARATCARARATTCTT TCATGAS
Consensus (3601} %CRICM’TA”TC('AuTuGA”CuGCTbAAAZ‘«AT”MTT”TTTGZE%;%;
)
N 013476 (2460) %”f CGAATGAACT ACA”’CAAGGAAC”CGN;Q‘?A”CB””.’-}CA”G“ AARAG
NV 000044 (36067 LT CGAA T GARCTACAT CAAGGARL TCGATCATATCA T TGUATGLARRAG
Consensus (3651} gg%;@l‘x}f”fh yCTACATCAAGGAACTCGATCG ATCA “TJCATGCFM?%&AG
/ J
MM 013476 (2510) BAAGAATCCCACATOL TGLTCARGELGETTCTACCAGD '"”ACCAA”C"C%
NV 000044 (3656) RAANAATCCCACATCUTGOTCAAGACGU LT CTACCAGUTUACCAALUTC
Consensus  {3701) 3%3{%1 ATCCCACATCCTGCTCAAG CGCTTCTACCAGCTCACCE z‘s@\f”C;Iég
NM 013476 ({2560) TOGATI “GCQCT”"Z&?T“(J’”GAGAG CGUATCAGTTCAD ‘T”.“;"GAL
NV000044 (3706) HGGACTOCG T GLAGLL AT T GUAAGAGAGL, LA TCAGTTCACT T TGAL
Consensus  {3751) EEEF% TC ¢ TC( GCCTATIGC A LJALJAGCTGCN”CAC’TT’“AVTT”3'IGAC
J.
NV 013476 (2610} %’CC”A‘N’( M?r“%@T&MML&GAC”W __i E ’”K”GQ%
NV 000044 (3756) KEGCTAATCAAGTUNCACATCGTGAGCGTGGACT T TCOGAAATGATGG
Consensus  {3801) %Q%ZTAA"\,AM:T; CA ATGGTGAGCGTGGACTTTCC G ARAT&,A%"’E&S&T
MM 013476 (2660) AGAGATCALCT TG TGUAAG TGUCLAAGAT CUTTTCTGLGARAGTT ’TAAGQ%
N 000044 (3806 AGAGATCATCT TG GORAGTCLCCARCATCCT TTCTCOLAAAGTCAAGT
Consensus (3851} f;\uf&;z\l\ ATCTCTGTGCAAGTGCCCAAGATCCTTTCTGEGAA ;GTxé\é{G%f
40 L
MM 013476 (27107 LLATCTAT T TCCACAGAL AGTHAAGAT '.GL:L.LAA\,CC”"% TACCCRARR
NV 000044 (3856) LCATCTATTTCCACAUCCAGTGAR TRGABACCCTATMTCCOAL
Consensus  {3901) %gé&’{CL \TTTCCACAC CAGTGAAG ”rlel&ACCCT@ T CCC 5"0{():
N 013476 (2760} %&"’%1’% """""" %C“AGATGT‘CT”?C”GCC" GITATATAACTUTGOA
NV 000044 (3906) LCARCTICATIGLCACUIBTCAGATGICTTCTGUCTGTTAT--AACTCTGCA
Consensus  (3951) € 4C%1C'l T CCC  TT CAGATGICTTCTGCUTGTTAT AAC'lC:l"”é,éx
NV 013476 (2809) ‘"iCrlTC”C”GCA’”’“U“?' {aGEARMATTCC ‘flr.’AJ’.’(A"J”ACAG?‘C’l
NV 000044 (3953 CTACHCCTCTGOAGTGCCT L CCTCTANIGATGTACAGTCT
Consensus  (4001) CTACT CT THCA’%TC(‘CT”G G‘a AR TTCCTCTA TGAT TRCA(’TCT
MV 013476 (2859} ¢ “GG””C&J%% LTUT A”"“‘%L’ ’CSGC’:% “““““““ e -
N 000044 (4002) § I CHEY LTCTATTIGCTCLEETITTTITTTCEC
Consensus  (4051) e T"AZ& A GTTCCT A TTCTATTT CTGGGCTT CTC TT
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Figure 3 (cont'd)

4150

N 013476 (2902} L LT O GO IO TICACC L TCCCATGGLACR
NM_000044 (4052} CLTCETOLCTOC AAALCCOTOCCATGLCALC
Consensus (4101} TT T"‘TTTCTTJ 'CCCICCCT T m ACCCTCCCATGGCAC

4151 4200
N 013476 (2947} TITTGA ;__j ATTG] ”G""- CTTTGTTTTGAT T(,:“G“:%
NV000044 (4102} HOCAGACTICCATOCCATI GGG CCIATET GG T T T GAMNBGATGT
Consensus (4151) TT GA T “C"T (‘ AT”GT’GC"T CT TGETTTTGA T TGTT

4201 4259
MM 013476 (2997 EIAk oo e oot o
NV 000044 (4152) GTARGCCTTTAAATCTGTGATGATCCTCATATGGCCCAGTGTCAAGTTG
Consensus (4201) GTA

4251 4300
DM O1BATE  (BD00] mom oo o
NVE000044 (4202} GCTTGTTTACAGCACTACTCTGTGCCAGCCACACAAACGTTTACTTATCT
Congensus (4251}

1301 4350
MM 013476 (3008) ——---mmmm oo s s oo oo s e o o e
000044 (4252} TATGCCACGGGAAGTTTAGAGAGCTAAGATTATCTGGGCARATCARAACA
Consensus (4301}

435] 4363
N 013476 (3000} ——-mmmmmmmeee
NM000044 (4302} ARARCAAGCAAAC
Consensus (4351}
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Figure 4

5044

gogagoeage tiyotyggag

A@AgIYCoy
CoCRGOnaYY o
CREgYRGEtE oc

ved Fes Fee

v e

CUSURER_gEotanch

bt ainet 2N

TAL

"3 <

AR

»§QLGBC

bed pes pee

P

iy

bed fes

*q~atbc DR

(%]

ol

PR
VORI

P o

DRt I % o

CHoate

gage

»:c*ar f'uf

|

fones ta‘tcac:‘ &




US 7,989,429 B2

Sheet 11 of 22

Aug. 2, 2011

U.S. Patent

4 (cont'd)

Figure

183
{35

2LE3 antgtow

S

CAG.

g

-t

s e
gachool

Al

¥

SLGLen sob

¢ GLUTtesant SUROtasg:

a2l

goce

<t

guttgta

SomGpIat.

g
&
2
w
@
o
a
&
b
&
G

<

1o

50

R

Wwis 57
Wz b7

S iga

Lga

3
LS

isgiast

caAgag bt

+

5
t

o

o
=t
o

o oy
-\\m&:&-“nu-

L3403

S

agabghe tfatgoatagt

Rk

LT

1

4

o)

o LEOOg

o,

Flegsete

SuYsaagt CaRGOTORLS
<

faystes

326k

Iz

A



U.S. Patent Aug. 2, 2011 Sheet 12 of 22 US 7,989,429 B2

Fi

cgagatonaey
SEAGUEGYC

Aayays

PSS

o]

e e

La 0

Do

]

0 A D e

<

S

=y

N bed hed e et

e as

PRCENI

CORYY

Tghoaasag
guitgoagac

L obew ea 3ol

ot




U.S. Patent Aug. 2, 2011 Sheet 13 of 22 US 7,989,429 B2

Figure 5 (cont'd)
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Figure 6

81
NM 013476
Mus musculus
NM 013476
WM 013476.3
Mus musculus

SEQ ID NO:
LOCUs
DEFINITION
ACCESSION
VERSION
SGURCE

2299 bp mRNA
androgen receptor

linaar
{Br), mRHA.

GI:118129908
thouse mouse)

ORIGT
1
61
123
181
241
301
361
421
481
541
801
&61
721
781
841
401
q361
1623
1081
1143
1201
1261
1321
1381
1441
15901
1561
1621
1681
1741
1801
1861
1921
1981
2041
2101
2161
2221
2781
23471
2401
24¢1
2521
2581
2641
2701
27671
2BRL
2881
2941

//

i
gaattegygty
totacceacy
tgcgegaage
ceggegeety
acactgagya
aggaggaaca
goeoctecongsd
ctecectouaga
tocccayggett
tycaacttiot
ARCAYTEGCa
ctocetetic
aggagttgty
tgagtocagg
cegoggtgeg
ABYICQCALY
coaaaggatt
ggacacttga
cagratacea
ceocogoooad
gegeotggge
ggagtgtagce
ctectetteac
gacoaageya
caagcoagga
gagtacccta
actceggace
actattactt
actacgyago
aacagaagta
attgceccate
agcrgaagaa
goococactga
ageotatott
acaacaaccs
gygcagottgt
tggatgacea
griggaogare
teaatygagta
tgteteaaga
tgetgetett
ttogaatgas
catoectgete
caagagagot
actttectyga
aagtorageo
caccttgrte
agtgectrogy
ctattreotyg
ggcacatitt

gaagatacay
gococcatse

gatccagaac
triacageayg
tggtrateat
geagoctica
geotggguey
tecagyatgac
aagcagoetyge
teagoagoag
ggaggtaatc
ctocaaggat
taragcagty
ggaacagaott
teacacteot
caakageact
ggaaggtygag
gatcougtce
gaategegac
tacccataeca
tgcggeggeoa
cgggecoage
agotgaagaa
tgceguges

gagtgactac
toccagtaoed
ttatggggac
tecaccoeay
tcteactigt
tetatgtgec
trgregtore
actitggaaat
ggacecatoc
tettaacgte
accagattcs
geatgtggte
gatggoggte
cricactaat
cogeatgaad
gittggatag
cageattaty
ctacatcaag
aaggegette
goatcagtto
aatgatggcea
catctattte
cetttcoaga
gggaaattoc
ggettetect
gaatctgety

acaagctcaa
aagacctate
cocgggececa
aggeagyaqga
caagoocaca
cageageagy
goeavogata
toagotgenc
teogecgaca
CRacadanayo
tocgaaqygca
agtiacetag
tetgtgtaca
cgggyagact
tgtgogecge
gaagagacty
agotbguggt
tetetgtete
tactacaact
cacgocegta
gogeaatgec
actggatege
ggcraattat
gtageocooect
tetgectecy
aattgtygtea
atgegitttgg
aagacctgec
ggcagotgea
agcagaaacy
cyggaaatgrl
ctazaactac
cagaagatyga
ctggaagees
tritgetgeet
aagtgggcea
atlcaghtatt
gtoractoca
aagtotagaa
ctoeaaataa
ceagtggatyg
gaactegate
taccagetca
acttttgace
gagateatet
cacacacagt
tgtottctge
tetactgaty
tottttotth
cgbatigtgy

ggatggagyt

gaggagogtt

ggraccctga
ctagona
teagag
cagnotocga
ctgugcasgay
catccacgtt
ttaasgacat
agTagcaccs
gragegaag
gggoeaate
tyggattgyy
geatgtacgo
tgocogaatyg
cigagtatio
getotgdcaqg
tygtataaatc
ttoogetggc
teaagetygga
geratgggyga
coocagooac
atggecorygy
atgygctacac
asgtgtygia
aaagtgasat
acagtaccay
tgatctotygs
aggtottets
attgtacceat
atgragoagy
aggaggaayy
chtgtarcaca
Lrgsygocaag
tagttatotag
aggecttgoo
cobggatguy
ggateutcls
tgtacagnea
Coaococagga
ggotogaaaaa
gcatecatige
coaagetoot

tgctastcas
ctgtgoaagt
gaagatityg
ctygttatata
tacagtotgt
retichtoos
ctootgoott

an

D

goagtltagygy
ccagaatetg
ggcagetass
goggogacyy
cacaggotan
gggooacont
getgucgeay
gtcootgety
titgsacgag
atagoagoac
agocagggaq
raccatatoct
tgtggaagoea
gtogotooty
cagaggtott
Titeaag
cagrgaagaa
tggageacta
totgtooygag
gaacoeatty

gggacctigy
ggaccatgtr
agatgaagaT
caaaajagoe
tyataaatit
gatgagtety
agaasactoo
catbgaaggn
agtaggrgtgr
cobce’tgay
Tggoriaoyc ¢
avtgatggla !
ctiigoaset
gryTyltygagd
attoobgleds
tcaaasatic
atycaasaga
gyatioclgeg
gtoocataty
gquocaagato
aaaceotaat
actotgocact
Lcai-aqg
ottt
t*‘qat“

‘QCCCF’Ct
googgeacs
:aacagcacc
greacygauy
gacagrgoca
ttggaacate
ggagaioaas
cenohggacy
ggagottacy
gotagetety
gacyagyocag
cogoegoace
gactacggca
stacatgyay
tocctgocata
qEuagcagoa
caggggetga
gttergaaca
atggagaact
trtaccoatcy
totggetgto
gotyraggga
cygaggasaa
ﬂq&cc*rg:a

]

ac“tgsatg
strgoeatygg

acttgygttt
dLgdgngGC
atgaasgcas
tttgatgaac
aagaatoeca
cageotattd
gtgageatoy
ctttctgqga
CODASRICT

1 oFoQ (7
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SEQID NO: 82
NM 001032911
Macaca wulatta androgen receptor [(AH), mRNA.

LoCus

DEFINITION

ACCESSION
VERSION
SOURCE

QRIGIN

Bl
121
gy
241
301
361
421
481
541
601
66l
w2y
781

1021
1081
1141
1201
126t
1328
13381
1441
1561
1561
1621
1681
1741
1801
186l
1921
1ogl
2041
2101
2161
2221
2ZB1
2341
2401
2461
2521
2581
2641
201
27461
2821
2881
294}
3001
3061
3121

/!

cooaaa’’at
taataactaa
attottgret
acagactgty
thtgaggoety
tecogeaggt
ctygagoaaya
ygatgygaggtl
gaggagotth
gycacctaya
agoagraage
CeCaAgUCca
CACAPCTECE
cogecgtage
actcagetge
gehoagooga

L agoageagya

cteccactte
aggayokgtyg
tgagtecaqyg
cogetgtgoy
’RCagLgragg
cCaaaggget
ggacactiga
atgcgtacca
cteeacuges
goyeotggyce
cggytgcags
ctototteac
4tygcggeyy
ggecacctea
ctggoggeat
geaoctggat
accatgtitt
atgaagotic
agagageoeye
ataaattooy
tgactotggg
aggottocayg
ttgaaggeta
tggtgtgtge
teaatgsact
gctteegeaa
teatgytgtt
thycooatga
gtgtcogaatr
toctytyoat
aaaaattett
ycaaaagaaa
actooghges
cacacatggt
coaagartoct
ateoctattt

NM_00103291%
NM_001032814, 1

Macaoa mulatta

RABRATRAAC
gtiottattt
trtettttaa
agoahagoag
toagagager
gggoagotay
gaaggyygsdyg
gragttaggg
ceagaatohy
ggcogegage
aactageoae
togtagaggce
gtcagaooory
CHTEYgCang
cocatocacy
et taaagac
agcagtataos
ctocaaggac
taagguaghy
ggaacagett
teccactecyg
caagagoacye
agaaggcgay
actgcogtog
gagtogagac
tecuocateco
ggchygeygyeyg
gggaccogygce
agoegaagaa
cggoggcyg
ggggcotyggog
ggragoaga
ggatagetao
gocaatigac
tggatygtoso
tgaagggaas
asaggaasaat
ageeogyasg
caroaccage
tyaatglicag
tygacatyac
ggyrgsgaga
ctracacgty
tgccatyyge
tetggbhbia
gaggeaccio
gaaagogety
tgatgaactt
aaatcocaca
gqectattyey
gagogtygac
ttotgggaas
cohcacoaoa

Sheet 15 of 22

3175 bp

G1:741363%72
{rhesus monkey}

agaaacaaas
gqesactactt
gatcgggoat
ggeagatott
rrebgoegtygy
ctgceagegac
cggggtasgg
otgggyagyy
tLocagagoy
goagcanscte
oggraacage
cecacagget
gagtgooacs
gggetgeeyge
rtgtototge
atocobgagey
graggdagea
aattacttag
togghgtocs
cggyyggatt
tgtgoceoat
gaagatacty
agectagyen
acectglote
tactacaact
cacgetoygca
gegeagtygoeo
tetyggyteac
ggocagtigt
goaggegagy
ggccaggasg
greeectate
tocggacctt
tattactitce
tatggsgote
cagagagtace
tgtecatett
ctyasgaasac
cacactygags
cocatettte
aacaacosga
cagotigtac
gacgaccaga
tggegancet
aatgagracs
totcangagt
cLactcobtea
cgaatgaact
tectgeteaa
agagagotgo
tttocgyaaa
groaageoTa
gotcatgoos

NMRKA

CAdaacaAaal
ceaghayaca
ctttbgaate
gtoracegty
ttgctocegn
tacegeatea
qaagtaggiyg
totacecotog
tyogegaagt
ccggoqoeag
ageangcagoa
aczctggtect
cogagayaqg
agoagatgoo
tgggocecans
RGYCCAYCRE
geagcggaag
sgggracktie
taygettygy
gqeatgtacqe
tggoogaaty
ctgagtatitc
goroctgycay
totacaagta
tooractgge
teaagetyga
gotatgggga
cotoagegye
atygacogty

cggyagrtgt

W
L]
¢t
P
07
¥

¢}

[+ IS

O
ag
Y
e
ot
a

o
o

Lo oF o
W HX o O B}
ot

ol

[T

ot

tggctgica
teaccaaty
a

grattattoo
acatcaagga
agegtttets
atcaghtione
tgatggeaga
totatotoos
cotttoagat

US 7,989,429 B2

agaacyaats
ctgaathtyg
racoachose
Ll LA
aajtrtactt
teacageoty
gaagatteag
grogengton
gatccayaac
ttigoac
gragrytege
ggatgay

ttgogtonea

agoacetany

AT RS TS )

cgrtgoayge
cggageacty
totggceqguad
jaaveogoety

h

gogtttggag
FAQCLGUCTY
aagérgcaady
cagaaatgat
gagatcttat
gagactacaqg
gasgeigaca
dgaggeoatt
jcageotty
gLgggccaay
tragtactee
caactecagy
atcooygaty
coanat.oaco
aglogalygy
actogateyt
coaycLoaen
ththgacety
gatcstetot
cauvegaytos
gtottotgos

LG

cigotagang
ggagpgttacs
gggayutooy
gacgagyrag
cogeggocos
gactatggca

hguatggeyg
toctggeacs
g9cggoaycy

* ggctacacte
gat gtgtggtace

agcgayatyy
agtyccagyy
atobgltygag
gtottettos
tgoactatty
gaagcagjgga
458933598y
yrgloanaca
gagoeagity
ctetotagua
gocttacaoty
tggatgyyge
atgototact
tacageocayt
aoncaggaat
ctyazaasts
atgattgeat
aagotoctgy
clastcasgt
grgeaaghye
ageat Lgygas
fgrta
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Figure 8

SEQ ID NO:83

LOCUs NP_000035 220 aa

DEFINITION androgen receptor isoform 1 [ Komo sapisns] .
ACCE3SION NP 000035

VERSION NP 000035.2 GI:21322252

DBSOURC REFSEQ: accession NM_000044.2

SOURCE {hamar)

ORIGIN

61
121
181
241
201
361
421
481
541
601
661
721
781
841
901

7/

Figure 9

Homo saplens

mevglglgrv
YQYqIqeay
salechpery
1kdilseast
kavsvsmgly
kstedtageys
srdyynfpla
UpyYsyspsas
Yayrrppagl
etardhvlpi
detidkfrrk
tvshiegyen
kalpgfrnlh
aysgevimeh
rilackrknp
svgupkilsg

SEQ ID NO:84

yprppsktyr
EECREREEES)
cvpepgaava
mallgygaygs
vealehlspy
pfkggytkgl
lagppppeep
asgswhtlft
aggesdftap
dyyfppgkte
nepscerlrke
grifinvies
vddgmavigy
lsgefygwlgl
tacsrriygl
kvkpiyfhty

gatynlfgsv
elaprqogyy
askglpgglp
BVREYHISYY
eglrgdemya
egeslygcsys
phpharikle
acegylygpe
dvuwypgames
licgdeasyc
yeagntlgar
iepgvvcagh
swmg loviam
tpgeficmka
thlidsvgpi

revignpypr
ggedyspgah
appdeddsaa
areasgapis
pllgvppavr
sgtle
npldygsawa
gYguegagy
TVRypsphoy
hygaltcgse
klikklgnikl
dnngpdsfaa
guwrsitnyns
Trifsiiped
arethgftig

npesasaapp
rrgphgylvi
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LNA ANTAGONISTS TARGETING THE
ANDROGEN RECEPTOR

This applicationis a continuation application of U.S. appli-
cation Ser. No. 12/322,033 filed on Nov. 26, 2008, which
claims the benefit under 35 U.S.C. §119(e) of U.S. Provi-
sional Application Ser. No. 60/990,125 filed Nov. 26, 2007,
the disclosure of each of which is incorporated herein by
reference in its entirety.

FIELD OF INVENTION

The invention provides compounds, compositions and
methods for modulating the expression of the androgen
receptor. In particular, this invention relates to oligomeric
compounds (oligomers), which target the androgen receptor
mRNA in a cell, leading to reduced expression of the andro-
gen receptor. Reduction of androgen receptor expression is
beneficial for a range of medical disorders, such as cancer,
particularly prostate cancer or breast cancer.

BACKGROUND

The androgen receptor (“AR”) is a type of nuclear receptor
which is activated by binding of either of the androgenic
hormones testosterone or dihydrotestosterone. The main
function of the androgen receptor is as a DNA binding tran-
scription factor which regulates gene expression. However
the androgen receptor also has additional functions indepen-
dent of DNA binding. The androgen receptor is most closely
related to the progesterone receptor, and progestins in higher
dosages can block the androgen receptor.

Whilst in humans the AR gene is single copy and found on
the X chromosome at position Xql1-12, the receptor itself
exists in two iso-forms (A and B). AR-A is an 87 kDa protein
which lacks the first 187 amino acids (N-terminal truncation).
Isoform AR-B is the full length 110 kDa version.

The binding of an androgen to the androgen receptor
induces a conformational change in the receptor, resulting in
a dissociation of heat shock proteins, dimerization and trans-
port from the cytosol to the cell nucleus where the androgen
receptor dimer binds to specific DNA sequences—referred to
as hormone response elements. Depending on the interaction
with other nuclear proteins, the AR controls gene expression,
either increasing or decreasing transcription of specific
genes, such as insulin-like growth factor I (IGF-1).

Androgen receptors can also have cytoplasmic activities
through interaction with signal transduction proteins in the
cytoplasm. Androgen binding to cytoplasmic androgen
receptors can cause rapid changes in cell function indepen-
dent of gene transcription, for example ion transport, as well
as indirect influence of gene transcription, for example via
mediating other signal transduction pathways, thereby influ-
encing the activity of other transcription factors.

The over-expression of androgen receptor, or expression of
mutated androgen receptor genes, has been indicated in sev-
eral diseases, such as cancer, including prostate cancer and
breast cancer, as well as other disorders such as poly-
glutamate disease (Monks et al., PNAS Nov. 2, 2007, pub-
lished on line) alopecia, benign prostatic hyperplasia, spinal
and muscular atrophy and Kennedy disease.

W097/11170 describes a method of treating a patient diag-
nosed as having benign prostatic hyperplasia or a prostate
cancer comprising administering an antisense oligonucle-
otide which selectively hybridises to the androgen receptor
mRNA. Three antisense oligonucleotide sequences of
between 27-29 nucleotides are disclosed.
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U.S. Pat. No. 6,733,776 and EP 0 692 972 describe a
method for treating androgenic alopecia by applying lipo-
somes comprising an antisense nucleic acid that hybridises to
an androgen receptor gene. No antisense molecules having
specific sequences and targeting the androgen receptor are
provided.

US 2005/0164970 describes a method of treating prostate
cancer using siRNA complexes targeting the androgen recep-
tor mRNA.

WO 2005/027833 describes a method of treating prostate
cancer comprising administering to a patient an oligonucle-
otide comprising between 12-40 morpholino sub-units.

WO 2001/083740 describes an antisense compound hav-
ing an uncharged morpholino backbone of between 18 to 20
contiguous units which targets the human androgen receptor.

Morpholino antisense compounds work via binding to the
nucleic acid target to block access to the mRNA by other
molecules, such as molecules involved in mRNA splicing or
translation initiation.

U.S. Pat. No. 7,067,256 describes a ribozyme which appar-
ently mediates inactivation of the androgen receptor. A
19-nucleotide RNA antisense molecule targeted to a region of
the androgen receptor mRNA is provided.

However, despite the application of siRNA, morpholino-
containing antisense oligonucleotides and ribozymes, none
of'the above androgen receptor inhibitors have been success-
ful in efficiently down-regulating the androgen-receptor in
vivo and at pharmacologically acceptable dosages.

The invention provides a new class of androgen receptor
antagonists which contain locked nucleic acid (“LNA”)
monomers, and are targeted to particularly effective target
sites on the androgen receptor mRNA.

SUMMARY OF INVENTION

The invention provides an oligomer of from 10-50 mono-
mers, such as 10-30 monomers which comprises a first region
of 10-50 monomers, such as 10-30 monomers, wherein the
sequence of the first region is at least 80% (e.g., 85%, 90%,
95%, 98%, or 99%) identical to the reverse complement of a
target region of a nucleic acid which encodes a mammalian
androgen receptor, such as a mammalian androgen receptor
gene or mRNA, such as anucleic acid having the sequence set
forth in SEQ ID NO: 1, or naturally occurring variants
thereof. Thus, for example, the oligomer hybridizes to a
region of a single-stranded nucleic acid molecule having the
sequence shown in SEQ NO: 1.

The invention provides for a conjugate comprising the
oligomer according to the invention, and at least one non-
nucleotide or non-polynucleotide moiety covalently attached
to the oligomer.

The invention provides for a pharmaceutical composition
comprising the oligomer or the conjugate according to the
invention, and a pharmaceutically acceptable diluent, carrier,
salt or adjuvant.

The invention provides for the oligomer or the conjugate
according to the invention, for use as a medicament, such as
for the treatment of a disease or a medical disorder as dis-
closed herein, such as a hyperproliferative disorder, such as
cancer or other hyperproliferative disorder. The invention
provides for the use of an oligomer or the conjugate according
to the invention, for the manufacture of a medicament for the
treatment of a disease or disorder as disclosed herein, such as
a hyperproliferative disorder, such as cancer.

The invention provides for a method of treating a disease or
disorder as disclosed herein, such as a hyperproliferative
disorder, such as cancer, the method comprising administer-
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ing an oligomer, a conjugate or a pharmaceutical composition
according to the invention to a patient suffering from or
susceptible to the disease or disorder.

The invention provides for a method for the inhibition of
androgen receptor in a cell which is expressing androgen
receptor, the method comprising administering an oligomer,
or a conjugate according to the invention to the cell so as to
effect the inhibition of androgen receptor expression in said
cell.

The invention provides an oligomer of from 10-50 mono-
mers, which comprises a first region of 10-50 contiguous
monomers, wherein the base sequence is at least 80% identi-
cal to the reverse complement of a target region of a nucleic
acid which encodes a mammalian androgen receptor.

The invention further provides a conjugate comprising the
oligomer according to the invention, which comprises at least
one non-nucleotide or non-polynucleotide moiety (“conju-
gated moiety”) covalently attached to the oligomer of the
invention.

The invention provides for pharmaceutical compositions
comprising an oligomer or conjugate of the invention, and a
pharmaceutically acceptable diluent, carrier, salt or adjuvant.

The invention further provides for an oligomer according
to the invention, for use in medicine.

The invention further provides for the use of the oligomer
of the invention for the manufacture of a medicament for the
treatment of one or more of the diseases referred to herein,
such as a disease selected from the group consisting of cancer,
such as breast cancer or prostate cancer, alopecia, benign
prostatic hyperplasia, spinal and muscular atrophy, Kennedy
disease and polyglutamate disease.

The invention further provides for an oligomer according
to the invention, for use for the treatment of one or more of the
diseases referred to herein, such as a disease selected from the
group consisting of cancer, such as breast cancer or prostate
cancer, alopecia, benign prostatic hyperplasia, spinal and
muscular atrophy, Kennedy disease and polyglutamate dis-
ease.

Pharmaceutical and other compositions comprising an oli-
gomer of the invention are also provided. Further provided
are methods of down-regulating the expression of AR in cells
or tissues comprising contacting said cells or tissues, in vitro
or in vivo, with one or more of the oligomers, conjugates or
compositions of the invention.

Also disclosed are methods of treating a non-human ani-
mal or a human suspected of having, or susceptible to, a
disease or condition, associated with expression, or over-
expression of AR by administering to the animal or human a
therapeutically or prophylactically effective amount of one or
more of the oligomers, conjugates or pharmaceutical compo-
sitions of the invention. Further, methods of using oligomers
for the inhibition of expression of AR, and for treatment of
diseases associated with activity of AR are provided.

The invention provides for a method for treating a disease
selected from the group consisting of: cancer, such as breast
cancer or prostate cancer, alopecia, benign prostatic hyper-
plasia, spinal and muscular atrophy, Kennedy disease and
polyglutamate disease, the method comprising administering
an effective amount of one or more oligomers, conjugates, or
pharmaceutical compositions thereof to a patient in need
thereof.

The invention provides for methods of inhibiting (e.g., by
down-regulating) the expression of AR in acell ora tissue, the
method comprising the step of contacting the cell or tissue
with an effective amount of one or more oligomers, conju-
gates, or pharmaceutical compositions thereof, to effect
down-regulation of expression of AR.
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BRIEF DESCRIPTION OF FIGURES

FIG. 1. Oligonucleotides presented in Table 3 were evalu-
ated for their potential to knockdown the androgen receptor
mRNA at concentrations of 1, 4 and 16 nM in MCF7 cells 24
hours after transfection using Real-time PCR. All results were
normalised to GAPDH and inhibition of AR mRNA is shown
as percent of untreated control. Results shown are an average
of three independent experiments.

FIG. 2. Oligonucleotides presented in Table 3 were evalu-
ated for their potential to knockdown the androgen receptor
mRNA at concentrations of 1, 4 and 16 nM in A549 cells 24
hours after transfection using Real-time PCR. All results were
normalised to GAPDH and inhibition of AR mRNA is shown
as percent of untreated control. Results shown are an average
of three independent experiments.

FIG. 3. Sequence alignment of the human Androgen recep-
tor mRNA sequence (GenBank Accession No.:
NM_ 000044) and the mouse Androgen receptor mRNA
sequence (GenBank Accession No.: NM__013476).

FIG. 4. Location of presently preferred target regions of the
human AR mRNA (cDNA) targeted by oligomers according
to the invention. Although 16mer target sites have been
shown, in some embodiments these target regions comprise
an additional 4 monomers 5' or 3' to the target regions
shown—i.e. are target regions comprising up to 24 contigu-
OUS Monomers.

FIG. 5. SEQ ID NO: 1 Homo sapiens androgen receptor
(dihydrotestosterone receptor; testicular feminization; spinal
and bulbar muscular atrophy; Kennedy disease) (AR), tran-
script variant 1, mRNA. (GenBank Accession number:
NM__000044).

FIG. 6. SEQ ID NO 81: Mouse androgen receptor mRNA
sequence.

FIG. 7. SEQ ID NO 82: Rhesus monkey androgen receptor
mRNA sequence.

FIG. 8. SEQ ID NO 83: Homo sapiens androgen receptor
protein amino acid sequence.

FIG. 9. SEQ ID NO 84: Mouse androgen receptor protein
amino acid sequence.

FIG. 10. SEQ ID NO 85: Rhesus monkey androgen recep-
tor protein amino acid sequence.

FIG. 11: AR mRNA in LNCaP, 24 h post-transfection

FIG. 12: AR mRNA in A549, 24 h post-transfection

FIG. 13: Cell proliferation assay—AS549, time course post-
transfection

FIG. 14: Cell proliferation assay—time course post-trans-
fection

FIG. 15: Caspase 3/7 activity in LNCaP cells, 24, 48 or 72
hours post-transfection.

FIG. 16: Caspase 3/7 activity in A549 cells, 24, 48 or 72
hours post-transfection.

FIG. 17: Average PSA in plasma after in vivo oligomer
treatment.

FIG. 18: In vivo inhibition of tumor growth

DETAILED DESCRIPTION OF INVENTION

The Oligomer

The invention employs oligomeric compounds (referred
herein as oligomers), for use in modulating the function of
nucleic acid molecules encoding mammalian androgen
receptor, such as the androgen receptor nucleic acid shown in
SEQ ID NO: 1, and naturally occurring variants of such
nucleic acid molecules encoding mammalian androgen
receptor. The term “oligomer” in the context of the invention,
refers to a molecule formed by covalent linkage of two or
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more monomers (i.e. an oligonucleotide). In some embodi-
ments, the oligomer comprises or consists of from 10-30
covalently linked monomers.

The term “monomer” includes both nucleosides and
deoxynucleosides (collectively, “nucleosides™) that occur
naturally in nucleic acids and that do not contain either modi-
fied sugars or modified nucleobases, i.e., compounds in
which a ribose sugar or deoxyribose sugar is covalently
bonded to a naturally-occurring, unmodified nucleobase
(base) moiety (i.e., the purine and pyrimidine heterocycles
adenine, guanine, cytosine, thymine or uracil) and “nucleo-
side analogues,” which are nucleosides that either do occur
naturally in nucleic acids or do not occur naturally in nucleic
acids, wherein either the sugar moiety is other than a ribose or
a deoxyribose sugar (such as bicyclic sugars or 2' modified
sugars, such as 2' substituted sugars), or the base moiety is
modified (e.g., 5-methylcytosine), or both.

An “RNA monomer” is a nucleoside containing a ribose
sugar and an unmodified nucleobase.

A “DNA monomer” is a nucleoside containing a deoxyri-
bose sugar and an unmodified nucleobase.

A “Locked Nucleic Acid monomer,” “locked monomer,” or
“LNA monomer” is a nucleoside analogue having a bicyclic
sugar, as further described herein below.

The terms “corresponding nucleoside analogue™ and “cor-
responding nucleoside” indicate that the base moiety in the
nucleoside analogue and the base moiety in the nucleoside are
identical. For example, when the “nucleoside” contains a
2-deoxyribose sugar linked to an adenine, the “corresponding
nucleoside analogue” contains, for example, a modified sugar
linked to an adenine base moiety.

The terms “oligomer,” “oligomeric compound,” and “oli-
gonucleotide” are used interchangeably in the context of the
invention, and refer to a molecule formed by covalent linkage
of two or more contiguous monomers by, for example, a
phosphate group (forming a phosphodiester linkage between
nucleosides) or a phosphorothioate group (forming a phos-
phorothioate linkage between nucleosides). The oligomer
consists of, or comprises, 10-50 monomers, such as 10-30
monomers.

In some embodiments, an oligomer comprises nucleo-
sides, or nucleoside analogues, or mixtures thereof as referred
to herein. An “LNA oligomer” or “LLNA oligonucleotide”
refers to an oligonucleotide containing one or more LNA
monomers.

Nucleoside analogues that are optionally included within
oligomers may function similarly to corresponding nucleo-
sides, or may have specific improved functions. Oligomers
wherein some or all of the monomers are nucleoside ana-
logues are often preferred over native forms because of sev-
eral desirable properties of such oligomers, such as the ability
to penetrate a cell membrane, good resistance to extra- and/or
intracellular nucleases and high affinity and specificity for the
nucleic acid target. LNA monomers are particularly pre-
ferred, for example, for conferring several of the above-men-
tioned properties.

In various embodiments, one or more nucleoside ana-
logues present within the oligomer are “silent” or “equiva-
lent” in function to the corresponding natural nucleoside, i.e.,
have no functional effect on the way the oligomer functions to
inhibit target gene expression. Such “equivalent” nucleoside
analogues are nevertheless useful if, for example, they are
easier or cheaper to manufacture, or are more stable under
storage or manufacturing conditions, or can incorporate a tag
or label. Typically, however, the analogues will have a func-
tional effect on the way in which the oligomer functions to
inhibit expression; for example, by producing increased bind-
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6

ing affinity to the target region of the target nucleic acid and/or
increased resistance to intracellular nucleases and/or
increased ease of transport into the cell.

Thus, in various embodiments, oligomers according to the
invention comprise nucleoside monomers and at least one
nucleoside analogue monomer, such as an LNA monomer, or
other nucleoside analogue monomers.

The term “at least one” comprises the integers larger than
orequalto1,suchas1,2,3,4,5,6,7,8,9,10,11,12,13, 14,
15,16, 17, 18, 19, 20 and so forth. In various embodiments,
such as when referring to the nucleic acid or protein targets of
the compounds of the invention, the term “at least one”
includes the terms “at least two” and “at least three” and “at
least four.” Likewise, in some embodiments, the term “at least
two” comprises the terms “at least three” and “at least four.”

In some embodiments, the oligomer comprises or consists
0f10,11,12,13,14,15,16,17,18,19,20,21, 22,23, 24, 25,
26, 27, 28, 29 or 30 contiguous monomers.

In some embodiments, the oligomer comprises or consists
of 10-22 contiguous monomers, such as 12-18 contiguous
monomers, such as 13-17 or 12-16 contiguous monomers,
such as 13, 14, 15, 16 contiguous monomers.

In certain embodiments, the oligomer comprises or con-
sists of 10, 11, 12, 13, or 14 contiguous monomers.

In various embodiments, the oligomer according to the
invention consists of no more than 22 monomers, such as no
more than 20 monomers, such as no more than 18 monomers,
such as 15, 16 or 17 monomers. In some embodiments, the
oligomer of the invention comprises less than 20 monomers.

In various embodiments, the compounds of the invention
do not comprise RNA monomers.

In various embodiments, the compounds according to the
invention are linear molecules or are linear as synthesised.
The oligomer, in such embodiments, is a single stranded
molecule, and typically does not comprise short regions of,
for example, at least 3, 4 or 5 contiguous monomers, which
are complementary to another region within the same oligo-
mer such that the oligomer forms an internal duplex. In some
embodiments, the oligomer is essentially not double
stranded, i.e., is not a siRNA.

In some embodiments, the oligomer of the invention con-
sists of a contiguous stretch of monomers, the sequence of
which is identified by a SEQ ID NO disclosed herein (see,
e.g., Tables 1-3). In other embodiments, the oligomer com-
prises a first region, the region consisting of a contiguous
stretch of monomers, and one or more additional regions
which consist of at least one additional monomer. In some
embodiments, the sequence of the first region is identified by
a SEQ ID NO disclosed herein.

Gapmer Design

Typically, the oligomer of the invention is a gapmer.

A “gapmer” is an oligomer which comprises a contiguous
stretch of monomers capable of recruiting an RNAse (e.g.,
such as RNAseH) as further described herein below, such as
a region of at least 6 or 7 DNA monomers, referred to herein
as region B, wherein region B is flanked both on its 5' and 3'
ends by regions respectively referred to as regions A and C,
each of regions A and C comprising or consisting of nucleo-
side analogues, such as affinity-enhancing nucleoside ana-
logues, such as 1-6 nucleoside analogues.

Typically, the gapmer comprises regions, from 5' to 3',
A-B-C, or optionally A-B-C-D or D-A-B-C, wherein: region
A consists of or comprises at least one nucleoside analogue,
such as at least one LNA monomer, such as 1-6 nucleoside
analogues, such as LNA monomers, and region B consists of
or comprises at least five contiguous monomers which are
capable of recruiting RNAse (when formed in a duplex with
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a complementary target region of the target RNA molecule,
such as the mRNA target), such as DNA monomers; region C
consists of or comprises at least one nucleoside analogue,
such as at least one LNA monomer, such as 1-6 nucleoside
analogues, such as LNA monomers; and region D, when
present, consists of or comprises 1, 2 or 3 monomers, such as
DNA monomers.

In various embodiments, region A consists of 1,2,3,4, Sor
6 nucleoside analogues, such as LNA monomers, such as 2-5
nucleoside analogues, such as 2-5 LNA monomers, such as 3
or 4 nucleoside analogues, such as 3 or 4 LNA monomers;
and/or region C consists of 1, 2, 3, 4, 5 or 6 nucleoside
analogues, such as LNA monomers, such as 2-5 nucleoside
analogues, such as 2-5 LNA monomers, such as 3 or 4 nucleo-
side analogues, such as 3 or 4 LNA monomers.

In certain embodiments, region B consists of or comprises
5,6,7,8,9,10, 11 or 12 contiguous monomers which are
capable of recruiting RNAse, or 6-10, or 7-9, such as 8 con-
tiguous monomers which are capable of recruiting RNAse. In
certain embodiments, region B consists of or comprises at
least one DNA monomer, such as 1-12 DNA monomers,
preferably 4-12 DNA monomers, more preferably 6-10 DNA
monomers, such as 7-10 DNA monomers, most preferably 8,
9 or 10 DNA monomers.

In various embodiments, region A consists of 3 or 4 nucleo-
side analogues, such as LNA monomers, region B consists of
7,8, 9 or 10 DNA monomers, and region C consists of 3 or 4
nucleoside analogues, such as LNA monomers. Such designs
include (A-B-C) 3-10-3, 3-10-4, 4-10-3, 3-9-3, 3-9-4, 4-9-3,
3-8-3, 3-8-4, 4-8-3, 3-7-3, 3-7-4, 4-7-3, and may further
include region D, which may have one or 2 monomers, such
as DNA monomers.

Further gapmer designs are disclosed in W02004/046160,
which is hereby incorporated by reference.

US provisional application, 60/977,409, hereby incorpo-
rated by reference, refers to ‘shortmer’ gapmer oligomers. In
some embodiments, oligomers presented here may be such
shortmer gapmers.

In certain embodiments, the oligomer consists of 10, 11,
12,13 or 14 contiguous monomers, wherein the regions of the
oligomer have the pattern (5'-3"), A-B-C, or optionally A-B-
C-D or D-A-B-C, wherein: region A consists of 1, 2 or 3
nucleoside analogue monomers, such as LNA monomers;
region B consists of 7, 8 or 9 contiguous monomers which are
capable of recruiting RNAse when formed in a duplex with a
complementary RNA molecule (such as a mRNA target); and
region C consists of 1, 2 or 3 nucleoside analogue monomers,
such as LNA monomers. When present, region D consists of
a single DNA monomer.

In certain embodiments, region A consists of 1 LNA mono-
mer. In certain embodiments, region A consists of 2 LNA
monomers. In certain embodiments, region A consists of 3
LNA monomers. In certain embodiments, region C consists
of 1 LNA monomer. In certain embodiments, region C con-
sists of 2 LNA monomers. In certain embodiments, region C
consists of 3 LNA monomers. In certain embodiments, region
B consists of 7 nucleoside monomers, In certain embodi-
ments, region B consists of 8 nucleoside monomers. In certain
embodiments, region B consists of 9 nucleoside monomers.
In certain embodiments, region B comprises 1-9 DNA mono-
mers, such as 2, 3, 4, 5, 6, 7 or 8 DNA monomers. In certain
embodiments, region B consists of DNA monomers. In cer-
tain embodiments, region B comprises at least one LNA
monomer which is in the alpha-I. configuration, such as 2, 3,
4,5,6,7,8 or 9 LNA monomers in the alpha-L.-configuration.
In certain embodiments, region B comprises at least one
alpha-L-oxy LNA monomer. In certain embodiments, all the
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LNA monomers in region B that are in the alpha-L-configu-
ration are alpha-L-oxy LNA units. In certain embodiments,
the number of monomers present in the A-B-C regions are
selected from the group consisting of (nucleoside analogue
monomers—region B—nucleoside analogue monomers):
1-8-1, 1-8-2, 2-8-1, 2-8-2, 3-8-3, 2-8-3, 3-8-2, 4-8-1, 4-8-2,
1-8-4, 2-8-4, or; 1-9-1, 1-9-2, 2-9-1, 2-9-2, 2-9-3, 3-9-2,
1-9-3,3-9-1,4-9-1, 1-9-4, or; 1-10-1, 1-10-2, 2-10-1, 2-10-2,
1-10-3,3-10-1. In certain embodiments, the number of mono-
mers present in the A-B-C regions of the oligomer of the
invention is selected from the group consisting of: 2-7-1,
1-7-2,2-7-2,3-7-3, 2-7-3, 3-7-2, 3-7-4, and 4-7-3. In certain
embodiments, each of regions A and C consists of two LNA
monomers, and region B consists of 8 or 9 nucleoside mono-
mers, preferably DNA monomers.

In various embodiments, other gapmer designs include
those where regions A and/or C consists of 3, 4, 5 or 6
nucleoside analogue, such as monomers containing a 2'-O-
methoxyethyl-ribose sugar (2'-MOE) or monomers contain-
ing a 2'-fluoro-deoxyribose sugar, and region B consists of 8,
9, 10, 11 or 12 nucleosides, such as DNA monomers, where
regions A-B-C have 5-10-5 or 4-12-4 monomers. Further
gapmer designs are disclosed in WO 2007/146511 A2, hereby
incorporated by reference.

Internucleoside Linkages

The monomers of the oligomers described herein are
coupled together via linkage groups. Suitably, each monomer
is linked to the 3' adjacent monomer via a linkage group.

The terms “linkage group” or “internucleoside linkage”
means a group capable of covalently coupling together two
contiguous monomers. Specific and preferred examples
include phosphate groups (forming a phosphodiester
between adjacent nucleoside monomers) and phosphorothio-
ate groups (forming a phosphorothioate linkage between
adjacent nucleoside monomers).

Suitable linkage groups include those listed in PCT/
DK2006/000512, for example in the first paragraph of page
34 of PCT/DK2006/000512 (hereby incorporated by refer-
ence).

It is, in various embodiments, preferred to modify the
linkage group from its normal phosphodiester to one that is
more resistant to nuclease attack, such as phosphorothioate or
boranophosphate—these two being cleavable by RNase H,
thereby permitting RNase-mediated antisense inhibition of
expression of the target gene.

In some embodiments, suitable sulphur (S) containing
linkage groups as provided herein are preferred. In various
embodiments, phosphorothioate linkage groups are pre-
ferred, particularly for the gap region (B) of gapmers. In
certain embodiments, phosphorothioate linkages are used to
link together monomers in the flanking regions (A and C). In
various embodiments, phosphorothioate linkages are used for
linking regions A or C to region D, and for linking together
monomers within region D.

In various embodiments, regions A, B and C, comprise
linkage groups other than phosphorothioate, such as phos-
phodiester linkages, particularly, for instance when the use of
nucleoside analogues protects the linkage groups within
regions A and C from endo-nuclease degradation—such as
when regions A and C comprise LNA monomers.

In various embodiments, adjacent monomers of the oligo-
mer are linked to each other by means of phosphorothioate
groups.

It is recognised that the inclusion of phosphodiester link-
ages, such as one or two linkages, into an oligomer with a
phosphorothioate backbone, particularly with phospho-
rothioate linkage groups between or adjacent to nucleoside
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analogue monomers (typically in region A and/or C), can
modify the bioavailability and/or bio-distribution of an oli-
gomer—see W0O2008/053314, hereby incorporated by refer-
ence.

In some embodiments, such as the embodiments referred to
above, where suitable and not specifically indicated, all
remaining linkage groups are either phosphodiester or phos-
phorothioate, or a mixture thereof.

In some embodiments all the internucleoside linkage
groups are phosphorothioate.

When referring to specific gapmer oligonucleotide
sequences, such us those provided herein, it will be under-
stood that, in various embodiments, when the linkages are
phosphorothioate linkages, alternative linkages, such as those
disclosed herein may be used, for example phosphate (phos-
phodiester) linkages may be used, particularly for linkages
between nucleoside analogues, such as LNA monomers.
Likewise, in various embodiments, when referring to specific
gapmer oligonucleotide sequences, such as those provided
herein, when one or more monomers in region C comprises a
5-methylcytosine base, other monomers in that region may
contain unmodified cytosine bases.

Target Nucleic Acid

The terms “nucleic acid” and “polynucleotide” are used
interchangeably herein, and are defined as a molecule formed
by covalent linkage of two or more monomers, as above-
described. Including 2 or more monomers, “nucleic acids”
may be of any length, and the term is generic to “oligomers”,
which have the lengths described herein. The terms “nucleic
acid” and “polynucleotide” include single-stranded, double-
stranded, partially double-stranded, and circular molecules.

The term “target nucleic acid”, as used herein, refers to
DNA or RNA (e.g., mRNA or pre-mRNA) encoding a mam-
malian androgen receptor polypeptide, such as human andro-
gen receptor, such as the nucleic acid having the sequence
shown in SEQ ID NO: 1, and naturally occurring allelic
variants of such nucleic acids. In certain embodiments, the
mammalian androgen receptor is a mouse androgen receptor.
In some embodiments, for example when used in research or
diagnostics, the “target nucleic acid” is a cDNA or a synthetic
oligonucleotide derived from the above DNA or RNA nucleic
acid targets. The oligomers according to the invention are
typically capable of hybridising to the target nucleic acid.

Exemplary target nucleic acids include mammalian andro-
gen receptor-encoding nucleic acids having the GenBank
Accession numbers shown in the table below, along with their
corresponding protein sequences:

GenBank Accession Number
Nucleic acid (nRNA/cDNA

GenBank
Accession Number

sequence) Polypeptide (deduced)
Human NM__000044 NP__000035
Mouse NM__ 013476 NP__038504
Rhesus monkey ~ NM__001032911 NP__001028083

It is recognised that the above-disclosed GenBank Acces-
sion numbers for nucleic acids refer to cDNA sequences and
not to mRNA sequences per se. The sequence of a mature
mRNA can be derived directly from the corresponding cDNA
sequence with thymine bases (T) being replaced by uracil
bases (U).

The term “naturally occurring variant thereof” refers to
variants of the androgen receptor polypeptide or nucleic acid
sequence which exist naturally within the defined taxonomic
group, such as mammalian, such as mouse, monkey, and
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preferably human AR. Typically, when referring to “naturally
occurring variants” of a polynucleotide the term also encom-
passes any allelic variant of the androgen receptor encoding
genomic DNA which is found at the Chromosome X: 66.68-
66.87 Mb by chromosomal translocation or duplication, and
the RNA, such as mRNA derived therefrom. “Naturally
occurring variants” may also include variants derived from
alternative splicing of the androgen receptor mRNA. When
referenced to a specific polypeptide sequence, e.g., the term
also includes naturally occurring forms of the protein which
may therefore be processed, e.g. by co- or post-translational
modifications, such as signal peptide cleavage, proteolytic
cleavage, glycosylation, etc.

It is recognised that the human androgen receptor gene
exhibits allelic variations that are associated with disease
phenotypes (Mooney et al, NAR 15; 31(8) 2003). For
example, a (CAQG),, repeat expansion is associated with poly-
glutamine expansion disorder. Other characterised allelic
variants include a (GGC),, trinucleotide repeat and single
nucleotide polymorphisms R7261, T887A and LL710H, of
which the latter two single nucleotide polymorphisms have
been shown to be correlated to enhanced promiscuity of the
AR receptor for other steroid ligands. In one embodiment “n”
ranges from 5-31. CAG repeats of less than 22 have been
associated with an enhanced risk of prostate cancer in African
American males.

In various embodiments, the target nucleic acid is an AR
allelic variant which comprises a (CAG), trinucleotide
repeat, or (GGC),, trinucleotide repeat. In other embodiments,
the target nucleic acid is an AR allelic variant which com-
prises one or more single nucleotide polymorphisms, includ-
ing R726L, T887A and L710H.

In certain embodiments, oligomers described herein bind
to a region of the target nucleic acid (the “target region”) by
either Watson-Crick base pairing, Hoogsteen hydrogen bond-
ing, or reversed Hoogsteen hydrogen bonding, between the
monomers of the oligomer and monomers of the target
nucleic acid. Such binding is also referred to as “hybridisa-
tion.” Unless otherwise indicated, binding is by Watson-Crick
pairing of complementary bases (i.c., adenine with thymine
(DNA) or uracil (RNA), and guanine with cytosine), and the
oligomer binds to the target region because the sequence of
the oligomer is identical to, or partially-identical to, the
sequence of the reverse complement of the target region; for
purposes herein, the oligomer is said to be “complementary”
or “partially complementary” to the target region, and the
percentage of “complementarity” of the oligomer sequence to
that of the target region is the percentage “identity” to the
reverse complement of the sequence of the target region.

Unless otherwise made clear by context, the “target region”
herein will be the region of the target nucleic acid having the
sequence that best aligns with the reverse complement of the
sequence of the specified oligomer (or region thereof), using
the alignment program and parameters described herein
below.

In determining the degree of “complementarity” between
oligomers of the invention (or regions thereof) and the target
region of the nucleic acid which encodes mammalian andro-
gen receptor, such as those disclosed herein, the degree of
“complementarity” (also, “homology”) is expressed as the
percentage identity between the sequence of the oligomer (or
region thereof) and the reverse complement of the sequence
of'the target region that best aligns therewith. The percentage
is calculated by counting the number of aligned bases that are
identical as between the 2 sequences, dividing by the total
number of contiguous monomers in the oligomer, and multi-
plying by 100. In such a comparison, if gaps exist, it is
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preferable that such gaps are merely mismatches rather than
areas where the number of monomers within the gap differs
between the oligomer of the invention and the target region.

Amino acid and polynucleotide alignments, percentage
sequence identity, and degree of complementarity may be
determined for purposes of the invention using the ClustalW
algorithm using standard settings: see http://www.ebi.ac.uk/
emboss/align/index.html, Method: EMBOSS::water (local):
Gap Open=10.0, Gap extend=0.5, using Blosum 62 (protein),
or DNAfull for nucleotide/nucleobase sequences.

As will be understood, depending on context, “mismatch”
refers to a non-identity in sequence (as, for example, between
the nucleobase sequence of an oligomer and the reverse
complement of the target region to which it binds; as for
example, between the base sequence of two aligned AR
encoding nucleic acids), or to noncomplementarity in
sequence (as, for example, between an oligomer and the
target region to which it binds).

The androgen receptor is known to regulate the expression
of several genes, such as a gene selected from the group
consisting of Protein kinase C delta (PRKCD), Glutathione
S— transferase theta 2 (GSTT2), transient receptor potential
cation channel subfamily V member 3 (TRPV3), Pyrroline-
S-carboxylate reductase 1 (PYCRI1) and ornithine ami-
notransferase (OAT). Such genes regulated by AR are
referred to herein as “androgen receptor (AR) target genes”.
In various embodiments, the oligomers according to the
invention are capable of inhibiting (such as, by down-regu-
lating) the expression of one or more AR target genes in a cell
which is expressing, or is capable of expressing (i.e. by alle-
viating AR repression of the AR target gene in a cell) an AR
target gene.

The oligomers which target the androgen receptor mRNA,
may hybridize to any site along the target nRNA nucleic acid,
such as the 5' untranslated leader, exons, introns and 3'
untranslated tail. However, it is preferred that the oligomers
which target the androgen receptor mRNA hybridise to the
mature mRNA form of the target nucleic acid.

Suitably, the oligomer of the invention or conjugate thereof
is capable of down-regulating expression of the androgen
receptor gene. In various embodiments, the oligomer (or con-
jugate) of the invention can effect the inhibition of androgen
receptor, typically in a mammalian cell, such as a human cell.
In certain embodiments, the oligomers of the invention, or
conjugates thereof, bind to the target nucleic acid and effect
inhibition of AR mRNA expression of at least 10% or 20%
compared to the expression level immediately prior to dosing
of the oligomer, more preferably of at least 30%, 40%, 50%,
60%, 70%, 80%, 90% or 95% as compared to the AR expres-
sion level immediately prior to dosing of the oligomer. In
some embodiments, such inhibition is seen when using from
about 0.04 nM to about 25 nM, such as from about 0.8 nM to
about 20 nM of the oligomer or conjugate.

In various embodiments, the inhibition of mRNA expres-
sion is less than 100% (i.e., less than complete inhibition of
expression), such as less than 98% inhibition, less than 95%
inhibition, less than 90% inhibition, less than 80% inhibition,
such as less than 70% inhibition. In various embodiments,
modulation of gene expression can be determined by measur-
ing protein levels, e.g. by the methods such as SDS-PAGE
followed by western blotting using suitable antibodies raised
against the target protein. Alternatively, modulation of
expression levels can be determined by measuring levels of
mRNA, e.g. by northern blotting or quantitative RT-PCR.
When measuring via mRNA levels, the level of down-regu-
lation when using an appropriate dosage, such as from about
0.04 nM to about 25 nM, such as from about 0.8 nM to about
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20 nM, is, in various embodiments, typically to a level of
10-20% of the normal levels in the absence of the compound
or conjugate of the invention.

The invention therefore provides a method of down-regu-
lating or inhibiting the expression of the androgen receptor
protein and/or mRNA in a cell which is expressing the andro-
gen receptor protein and/or mRNA, the method comprising
contacting the cell with an effective amount of the oligomer or
conjugate according to the invention to down-regulate or
inhibit the expression of the androgen receptor protein and/or
mRNA in the cell. Suitably the cell is a mammalian cell, such
as a human cell. The contacting may occur, in some embodi-
ments, in vitro. The contacting may occur, in some embodi-
ments, in vivo.

Oligomer Sequences

In some embodiments, the oligomers of the invention have
sequences that are identical to a sequence selected from the
group consisting of SEQ ID NOS: 2-22. Target regions in
human AR mRNA (cDNA) that bind to the oligomers having
sequences as set forthin SEQ ID NOs: 2-22 are shown in FIG.
4 (bold and underlined, with the corresponding oligomer SEQ
ID NOs indicated above).

Further provided are target nucleic acids (e.g., DNA or
mRNA encoding AR) that contain target regions that are
complementary or partially-complementary to one or more of
the oligomers of the invention. In certain embodiments, the
oligomers bind to variants of AR target regions, such as allelic
variants (such as an AR gene present at gene locus Xq11-12).
In some embodiments, a variant of an AR target region has at
least 60%, more preferably at least 70%, more preferably at
least 80%, more preferably at least 85%, more preferably at
least 90%, more preferably at least 91%, at least 92%, at least
93%, at least 94%, at least 95% sequence identity to the target
region in wild-type AR. Thus, in other embodiments, the
oligomers of the invention have sequences that differin 1,2 or
3 bases when compared to a sequence selected from the group
consisting of SEQ ID NOs: 2-22. Typically, an oligomer of
the invention that binds to a variant of an AR target region is
capable of inhibiting (e.g., by down-regulating) AR.

In other embodiments, oligomers of the invention are LNA
oligomers, for example, those oligomers having the
sequences shown in SEQ ID NOs: 44-80. In various embodi-
ments, the oligomers of the invention are potent inhibitors of
androgen receptor mRNA and protein expression. In various
embodiments, oligomers of the invention are LNA oligomers
having the sequences of SEQ ID NO: 58 or SEQ ID NO: 77.

In various embodiments, the oligomer comprises or con-
sists of a region having a base sequence which is identical or
partially identical to the sequence of the reverse complement
of'a target region in SEQ ID NO: 1. In various embodiments,
the oligomer comprises or consists of a region having a
sequence selected from the group consisting of SEQ ID NOS:
2-22 and 86-106.

In certain embodiments, the oligomer comprises or con-
sists of a region having a base sequence which is fully
complementary (perfectly complementary) to a target region
of a nucleic acid which encodes a mammalian androgen
receptor.

However, in some embodiments, the oligomer includes 1,
2, 3, or 4 (or more) mismatches as compared to the best-
aligned target region of an AR target nucleic acid, and still
sufficiently binds to the target region to effect inhibition of
AR mRNA or protein expression. The destabilizing effect of
mismatches on Watson-Crick hydrogen-bonded duplex may,
for example, be compensated by increased length of the oli-
gomer and/or an increased number of nucleoside analogues,
such as LNA monomers, present within the oligomer.
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In various embodiments, the oligomer base sequence com-
prises no more than 3, such as no more than 2 mismatches
compared to the base sequence of the best-aligned target
region of, for example, a target nucleic acid which encodes a
mammalian androgen receptor.

In some embodiments, the oligomer base sequence com-
prises no more than a single mismatch when compared to the
base sequence of the best-aligned target region of a nucleic
acid which encodes a mammalian androgen receptor.

In various embodiments, the base sequence of the oligomer
of the invention, or of a first region thereof, is preferably at
least 80% identical to a base sequence selected from the group
consisting of SEQ ID NOS: 2-22 and 86-106, such as at least
85%, at least 90%, at least 91%, at least 92%, at least 93%, at
least 94%, at least 95%, at least 96% identical, such as 100%
identical.

In certain embodiments, the base sequence of the oligomer
of the invention or of a first region thereof is at least 80%
identical to the base sequence of the reverse complement of a
target region present in SEQ ID NO: 1, such as at least 85%,
at least 90%, at least 91%, at least 92% at least 93%, at least
94%, at least 95%, at least 96% identical, at least 97% iden-
tical, at least 98% identical, at least 99% identical, such as
100% identical.

In various embodiments, the base sequence of the oligomer
of the invention, or of a first region thereof, is preferably at
least 80% complementary to a target region of SEQ IDNO: 1,
such as at least 85%, at least 90%, at least 91%, at least 92%,
at least 93%, at least 94%, at least 95%, at least 96% comple-
mentary, at least 97% complementary, at least 98% comple-
mentary, at least 99% complementary, such as 100% comple-
mentary (perfectly complementary).

In some embodiments the oligomer (or a first region
thereof) has a base sequence selected from the group consist-
ing of SEQIDNOs: 2,3,4,5,6,7,8,9,10,11, 12,13, 14, 15,
16,17, 18, 19, 20, 21, and 22, or is selected from the group
consisting of at least 10 contiguous monomers of SEQ ID
NOs: 2,3,4,5,6,7,8,9,10,11, 12,13, 14,15, 16,17, 18, 19,
20, 21, and 22. In other embodiments, the sequence of the
oligomer of the invention or a first region thereof comprises
one, two, or three base moieties that differ from those in
oligomers having sequences of SEQ ID NOs: 2,3,4,5,6,7,
8,9,10,11,12,13,14,15,16,17, 18,19, 20, 21, or 22, or the
sequences of at least 10 contiguous monomers thereof, when
optimally aligned with the selected sequence or region
thereof.

In some embodiments the oligomer (or a first region
thereof) has a base sequence selected from the group consist-
ing of SEQ ID NOs: 86, 87, 88, 89, 90, 91, 92, 93, 94, 95, 96,
97, 98, 99, 100, 101, 102, 103, 104, 105 and 106, or the
sequences of at least 10 contiguous monomers thereof. In
other embodiments, the sequence of the oligomer (or a first
region thereof) comprises one, two, or three base moieties
that differ from those in oligomers having sequences of SEQ
ID NOs: 86, 87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99,
100, 101, 102, 103, 104, 105 or 106, or the sequences of at
least 10 contiguous monomers thereof, when optimally
aligned with the selected sequence or region thereof.

In various embodiments, the oligomers comprise a region
of 12, 13, 14, 15 or 16 contiguous monomers having a base
sequence identically present in a sequence selected from the
group consisting of SEQID N0 2,3,4,5,6,7,8,9,10,11,12,
13, 14, 15, 16, 17, 18, 19, 20, 21, and 22. In other embodi-
ments, the oligomers include a region which comprises one,
two, or three base moieties that differ from those in oligomers
having sequences of SEQID NOs: 2,3,4,5,6,7,8,9,10,11,
12,13, 14,15, 16, 17, 18, 19, 20, 21, or 22.
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In some embodiments the region consists of 11, 12, 13, 14,
15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, or 29
contiguous monomers, such as 12-22, such as 12-18 mono-
mers. Suitably, in some embodiments, the region is of the
same length as the oligomer of the invention.

In some embodiments the oligomer comprises additional
monomers at the 5' or 3' ends, such as, independently, 1, 2, 3,
4 or 5 additional monomers at the 5' end and/or the 3' end of
the oligomer, which are non-complementary to the target
region. In various embodiments, the oligomer of the invention
comprises a region that is complementary to the target, which
is flanked 5' and/or 3' by additional monomers. In some
embodiments the additional 5' or 3' monomers are nucleo-
sides, such as DNA or RNA monomers. In various embodi-
ments, the 5' or 3' monomers represent region D as referred to
in the context of gapmer oligomers herein.

In certain embodiments, the oligomer according to the
invention consists of OT comprises contiguous monomers
having a nucleobase sequence according to SEQ ID NO:2,
such as SEQ ID NO: 44, or according to a region of at least 10
contiguous monomers thereof, suchas 11, 12,13, 14, 15or 16
contiguous monomers thereof.

In certain embodiments, the oligomer according to the
invention consists of or comprises contiguous monomers
having a nucleobase sequence according to SEQ ID No: 3,
such as SEQ ID NO: 45, or according to a region of at least 10
contiguous monomers thereof, suchas 11, 12,13, 14, 15or 16
contiguous monomers thereof.

In certain embodiments, the oligomer according to the
invention consists of or comprises contiguous monomers
having a nucleobase sequence according to SEQ ID NO: 4,
such as SEQ ID NO: 46, or according to a region of at least 10
contiguous monomers thereof, suchas 11, 12,13, 14, 15or 16
contiguous monomers thereof.

In certain embodiments, the oligomer according to the
invention consists of or comprises contiguous monomers
having a nucleobase sequence according to SEQ ID NO: 5,
such as SEQ ID NO: 47, or according to a region of at least 10
contiguous monomers thereof, suchas 11, 12,13, 14, 15or 16
contiguous monomers thereof.

In certain embodiments, the oligomer according to the
invention consists of or comprises contiguous monomers
having a nucleobase sequence according to SEQ ID NO: 6,
such as SEQ ID NOs: 48, 49 or 50, or according to a region of
at least 10 contiguous monomers thereof, such as 11, 12, 13,
14, 15 or 16 contiguous monomers thereof.

In certain embodiments, the oligomer according to the
invention consists of or comprises contiguous monomers
having a nucleobase sequence according to SEQ ID NO: 7,
such as SEQ ID NOs: 51, 52, or 53, or according to a region
of at least 10 contiguous monomers thereof, such as 11, 12,
13, 14, 15 or 16 contiguous monomers thereof.

In certain embodiments, the oligomer according to the
invention consists of or comprises contiguous monomers
having a nucleobase sequence according to SEQ ID NO: §,
such as SEQ ID NOs: 54, 55 or 56, or according to a region of
at least 10 contiguous monomers thereof, such as 11, 12, 13,
14, 15 or 16 contiguous monomers thereof.

In certain embodiments, the oligomer according to the
invention consists of or comprises contiguous monomers
having a nucleobase sequence according to SEQ ID NO: 9,
such as SEQ ID NO: 57, or according to a region of at least 10
contiguous monomers thereof, suchas 11, 12,13, 14, 15or 16
contiguous monomers thereof.

In certain embodiments, the oligomer according to the
invention consists of or comprises contiguous monomers
having a nucleobase sequence according to SEQ ID NO: 10,
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such as SEQ ID NOs: 58, 59, or 60, or according to a region
of at least 10 contiguous monomers thereof, such as 11, 12,
13, 14, 15 or 16 contiguous monomers thereof.

In certain embodiments, the oligomer according to the
invention consists of or comprises contiguous monomers
having a nucleobase sequence according to SEQ ID NO: 11,
such as SEQ ID NO: 61, or according to aregion of at least 10
contiguous monomers thereof, suchas 11,12, 13,14, 150r 16
contiguous monomers thereof.

In certain embodiments, the oligomer according to the
invention consists of or comprises contiguous monomers
having a nucleobase sequence according to SEQ ID NO: 12,
such as SEQ ID NO: 62, or according to aregion of at least 10
contiguous monomers thereof, suchas 11,12, 13,14, 150r 16
contiguous monomers thereof.

In certain embodiments, the oligomer according to the
invention consists of or comprises contiguous monomers
having a nucleobase sequence according to SEQ ID NO: 13,
such as SEQ ID NOs: 63, 64 or 65, or according to a region of
at least 10 contiguous monomers thereof, such as 11, 12, 13,
14, 15 or 16 contiguous monomers thereof.

In certain embodiments, the oligomer according to the
invention consists of or comprises contiguous monomers
having a nucleobase sequence according to SEQ ID NO: 14,
such as SEQ ID NO: 66, or according to aregion of at least 10
contiguous monomers thereof, suchas 11,12, 13,14, 150r 16
contiguous monomers thereof.

In certain embodiments, the oligomer according to the
invention consists of or comprises contiguous monomers
having a nucleobase sequence according to SEQ ID NO: 15,
such as SEQ ID NO: 67, or according to aregion of at least 10
contiguous monomers thereof, suchas 11,12, 13,14, 150r 16
contiguous monomers thereof.

In certain embodiments, the oligomer according to the
invention consists of or comprises contiguous monomers
having a nucleobase sequence according to SEQ ID NO: 16,
such as SEQ ID NO: 68, or according to aregion of at least 10
contiguous monomers thereof, suchas 11,12, 13,14, 150r 16
contiguous monomers thereof.

In certain embodiments, the oligomer according to the
invention consists of or comprises contiguous monomers
having a nucleobase sequence according to SEQ ID NO: 17,
such as SEQ ID NOs: 69, 70 or 71, or according to a region of
at least 10 contiguous monomers thereof, such as 11, 12, 13,
14, 15 or 16 contiguous monomers thereof.

In certain embodiments, the oligomer according to the
invention consists of or comprises contiguous monomers
having a nucleobase sequence according to SEQ ID NO: 18,
such as SEQ ID NO: 72, or according to aregion of at least 10
contiguous monomers thereof, suchas 11,12, 13,14, 150r 16
contiguous monomers thereof.

In certain embodiments, the oligomer according to the
invention consists of or comprises contiguous monomers
having a nucleobase sequence according to SEQ ID NO: 19,
such as SEQ ID NOs: 73, 74 or 75, or according to a region of
at least 10 contiguous monomers thereof, such as 11, 12, 13,
14, 15 or 16 contiguous monomers thereof.

In certain embodiments, the oligomer according to the
invention consists of or comprises contiguous monomers
having a nucleobase sequence according to SEQ ID NO: 20,
such as SEQ ID NO: 76, or according to aregion of at least 10
contiguous monomers thereof, suchas 11,12, 13,14, 150r 16
contiguous monomers thereof.

In certain embodiments, the oligomer according to the
invention consists of or comprises contiguous monomers
having a nucleobase sequence according to SEQ ID NO: 21,
such as SEQ ID NOs: 77, 78 or 79, or according to a region of
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at least 10 contiguous monomers thereof, such as 11, 12, 13,
14, 15 or 16 contiguous monomers thereof.

In certain embodiments, the oligomer according to the
invention consists of or comprises contiguous monomers
having a nucleobase sequence according to SEQ ID NO: 22,
such as SEQ ID NO: 80, or according to a region of at least 10
contiguous monomers thereof, suchas 11, 12,13, 14, 15or 16
contiguous monomers thereof.

Nucleosides and Nucleoside Analogues

In various embodiments, at least one of the monomers
present in the oligomer is a nucleoside analogue that contains
a modified base, such as a base selected from 5-methylcy-

tosine, isocytosine, pseudoisocytosine, S-bromouracil,
S-propynyluracil, 6-aminopurine, 2-aminopurine, inosine,
diaminopurine, 2-chloro-6-aminopurine, xanthine and
hypoxanthine.

In various embodiments, at least one of the monomers
present in the oligomer is a nucleoside analogue that contains
a modified sugar.

In some embodiments, the linkage between at least 2 con-
tiguous monomers of the oligomer is other than a phosphodi-
ester linkage.

In certain embodiments, the oligomer includes at least one
monomer that has a modified base, at least one monomer
(which may be the same monomer) that has a modified sugar,
and at least one inter-monomer linkage that is non-naturally
occurring.

Specific examples of nucleoside analogues are described
by e.g. Freier & Altmann; Nucl. Acid Res., 1997, 25, 4429-
4443 and Uhlmann; Curr. Opinion in Drug Development,
2000, 3(2),293-213, and in Scheme 1 (in which some nucleo-
side analogues are shown as nucleotides):

Scheme 1
| |
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The oligomer may thus comprise or consist of a simple
sequence of naturally occurring nucleosides—preferably
DNA monomers, but also possibly RNA monomers, or a
combination of nucleosides and one or more nucleoside ana-
logues. In some embodiments, such nucleoside analogues
suitably enhance the affinity of the oligomer for the target
region of the target nucleic acid.

Examples of suitable and preferred nucleoside analogues
are described in PCT/DK2006/000512, or are referenced
therein.

In some embodiments, the nucleoside analogue comprises
a sugar moiety modified to provide a 2'-substituent group,
such as 2'-O-alkyl-ribose sugars, 2'-amino-deoxyribose sug-
ars, and 2'-fluoro-deoxyribose sugars.

In some embodiments, the nucleoside analogue comprises
a sugar in which a bridged structure, creating a bicyclic sugar
(LNA), which enhances binding affinity and may also provide
some increased nuclease resistance. In various embodiments,
the LNA monomer is selected from oxy-LNA (such as beta-
D-oxy-LNA, and alpha-L-oxy-LNA), and/or amino-LNA
(such as beta-D-amino-LNA and alpha-L.-amino-LLNA) and/
or thio-LNA (such us beta-D-thio-LNA and alpha-I-thio-
LNA) and/or ENA (such as beta-D-ENA and alpha-[-ENA).
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In certain embodiments, the LNA monomers are beta-D-oxy-
LNA. LNA monomers are further described below.

In various embodiments, incorporation of affinity-enhanc-
ing nucleoside analogues in the oligomer, such as LNA
monomers or monomers containing 2'-substituted sugars, or
incorporation of modified linkage groups provides increased
nuclease resistance. In various embodiments, incorporation
of affinity-enhancing nucleoside analogues allows the size of
the oligomer to be reduced, and also reduces the size of the
oligomer that binds specifically to a target region of a target
sequence.

In some embodiments, the oligomer comprises at least 2
nucleoside analogues. In some embodiments, the oligomer
comprises from 3-8 nucleoside analogues, e.g. 6 or 7 nucleo-
side analogues. In various embodiments, at least one of the
nucleoside analogues is a locked nucleic acid (LNA) mono-
mer; for example at least 3 or at least 4, or at least 5, or at least
6, or at least 7, or 8, nucleoside analogues are LNA mono-
mers. In some embodiments, all the nucleoside analogues are
LNA monomers.

It will be recognised that when referring to a preferred
oligomer base sequence, in certain embodiments, the oligo-
mers comprise a corresponding nucleoside analogue, such as
a corresponding LNA monomer or other corresponding
nucleoside analogue, which raise the duplex stability (T,,) of
the oligomer/target region duplex (i.e. affinity enhancing
nucleoside analogues).

In various embodiments, any mismatches (i.e., non-
complementarities) between the base sequence of the oligo-
mer and the base sequence of the target region, if present, are
preferably located other than in the regions of the oligomer
that contain affinity-enhancing nucleoside analogues (e.g.,
regions A or C), such as within region 13 as referred to herein,
and/or within region D as referred to herein, and/or in regions
consisting of DNA monomers, and/or in regions which are 5'
or3'to theregion of the oligomer that is complementary to the
target region.

In some embodiments the nucleoside analogues present
within the oligomer of the invention (such as in regions A and
C mentioned herein) are independently selected from, for
example: monomers containing 2'-O-alkyl-ribose sugars,
monomers containing 2'-amino-deoxyribose sugars, mono-
mers containing 2'-fluoro-deoxyribose sugars, LNA mono-
mers, monomers containing arabinose sugars (“ANA mono-
mers”), monomers containing 2'-fluoro-arabinose sugars,
monomers containing d-arabino-hexitol sugars (“HNA
monomers”), intercalating monomers as defined in Chris-
tensen (2002) Nucl. Acids. Res. 30: 4918-4925, hereby incor-
porated by reference, and 2'-O-methoxyethyl-ribose
(2'MOE) sugars. In some embodiments, there is only one of
the above types of nucleoside analogues present in the oligo-
mer of the invention, or region thereof.

In certain embodiments, the nucleoside analogues contain
2'MOE sugars, 2% fluoro-deoxyribose sugars, or LNA sug-
ars, and as such the oligonucleotide of the invention may
comprise nucleoside analogues which are independently
selected from these three types. In certain oligomer embodi-
ments containing nucleoside analogues, at least one of said
nucleoside analogues contains a 2'-MOE-ribose sugar, such
as2,3,4,5,6,7, 8,9 or 10 nucleoside analogues containing
2'-MOE-ribose sugars. In some embodiments, at least one
nucleoside analogue contains a 2'-fluoro-deoxyribose sugar,
such as 2, 3, 4, 5, 6, 7, 8, 9 or 10 nucleoside analogues
containing 2'-fluoro-DNA nucleotide sugars.

In various embodiments, the oligomer according to the
invention comprises at least one Locked Nucleic Acid (LNA)
monomet, such as 1,2,3,4, 5, 6,7, or 8§ LNA monomers, such
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as 3-7 or 4 to 8 LNA monomers, or 3, 4, 5, 6 or 7 LNA
monomers. In various embodiments, all the nucleoside ana-
logues are LNA monomers. In certain embodiments, the oli-
gomer comprises both beta-D-oxy-LNA monomers, and one
or more of the following LNA monomers: thio-LNA mono-
mers, amino-LNA monomers, oxy-LNA monomers, and/or
ENA monomers in either the beta-D or alpha-L. configura-
tions, or combinations thereof. In certain embodiments, the
cytosine base moieties of all LNA monomers in the oligomer
are 5-methylcytosines. In certain embodiments of the inven-
tion, the oligomer comprises both LNA and DNA monomers.
Typically, the combined total of LNA and DNA monomers is
10-25, preferably 10-20, even more preferably 12-16. In
some embodiments of the invention, the oligomer or region
thereof consists of at least one LNA monomer, and the
remaining monomers are DNA monomers. In certain
embodiments, the oligomer comprises only LNA monomers
and nucleosides (such as RNA or DNA monomers, most
preferably DNA monomers) optionally with modified link-
age groups such as phosphorothioate.

In various embodiments, at least one of the nucleoside
analogues present in the oligomer has a modified base
selected from the group consisting of 5-methylcytosine, iso-
cytosine, pseudoisocytosine, S-bromouracil, 5-propynylu-
racil, 6-aminopurine, 2-aminopurine, inosine, diaminopu-
rine, and 2-chloro-6-aminopurine.

LNA

The term “LNA monomer” refers to a nucleoside analogue
containing a bicyclic sugar (an “LNA sugar”). The terms
“LNA oligonucleotide” and “LNA oligomer” refer to an oli-
gomer containing one or more LNA monomers.

The LNA used in the oligonucleotide compounds of the
invention preferably has the structure of the general formula
I:

R’ . B
R R
P R2
R¥
*P RZ*
R3
wherein X is selected from —O—, —S—, —NR™*),

—C(RORE*)—;

B is selected from hydrogen, optionally substituted C, -
alkoxy, optionally substituted C, ,-alkyl, optionally substi-
tuted C,_,-acyloxy, nucleobases, DNA intercalators, photo-
chemically active groups, thermochemically active groups,
chelating groups, reporter groups, and ligands;

P designates the radical position for an internucleoside
linkage to a succeeding monomer, or a 5'-terminal group,
such internucleoside linkage or 5'-terminal group optionally
including the substituent R® or equally applicable the sub-
stituent R>*;

P* designates an internucleoside linkage to a preceding
monomer, or a 3'-terminal group;

R** and R** together designate a biradical consisting of
1-4 groups/atoms selected from —C(R*R?)—, —C(R*)=C
(Rb)is 4C(Ra):N75 —0—, 7Si(Ra)275 7N(R)is
and >C—Z,

wherein Z is selected from —O—, —S— and —N(R*)—,
and R“ and R each is independently selected from hydrogen,
optionally substituted C,_j,-alkyl, optionally substituted
C,_,,-alkenyl, optionally substituted C, _,,-alkynyl, hydroxy,
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C,_,-alkoxyalkyl, C,_,,-alkenyloxy, carboxy, C,_,,-alkoxy-
carbonyl, C,_,,-alkylcarbonyl, formyl, aryl, aryloxy-carbo-
nyl, aryloxy, arylcarbonyl, heteroaryl, heteroaryloxy-carbo-
nyl, heteroaryloxy, heteroarylcarbonyl, amino, mono- and
di(C, _¢-alkyl)amino, carbamoyl, mono- and di(C,_,-alkyl)-
amino-carbonyl, amino-C, ¢-alkyl-aminocarbonyl, mono-
and di(C,_s-alkyl)amino-C, -alkyl-aminocarbonyl, C, .-
alkyl-carbonylamino, carbamido, C, s-alkanoyloxy, sul-
phono, C, ¢-alkylsulphonyloxy, nitro, azido, sulphanyl, halo-
gen, DNA intercalators, photochemically active groups,
thermochemically active groups, chelating groups, reporter
groups, and ligands, where aryl and heteroaryl may be option-
ally substituted and where two geminal substituents R“ and
R? together may designate optionally substituted methylene
(=CH,), and

each of the substituents R'*, R%, R?, R®, R>*, R and R®*,
which are present is independently selected from hydrogen,
optionally substituted C,_,-alkyl, optionally substituted
C,_,,-alkenyl, optionally substituted C,_, ,-alkynyl, hydroxy,
C,_,-alkoxy, C,_,,-alkoxyalkyl, C,_,,-alkenyloxy, carboxy,
C,.;,-alkoxycarbonyl, C, , ,-alkylcarbonyl, formyl, aryl, ary-
loxy-carbonyl, aryloxy, arylcarbonyl, heteroaryl, heteroary-
loxy-carbonyl, heteroaryloxy, heteroarylcarbonyl, amino,
mono- and di(C, s-alkyl)amino, carbamoyl, mono- and
di(C, ¢-alkyl)-amino-carbonyl, amino-C,_s-alkyl-aminocar-
bonyl, mono- and di(C, _¢-alkyl)amino-C, _¢-alkyl-aminocar-
bonyl, C, _¢-alkyl-carbonylamino, carbamido, alkanoyloxy,
sulphono, C, s-alkylsulphonyloxy, nitro, azido, sulphanyl,
C, _¢-alkylthio, halogen, DNA intercalators, photochemically
active groups, thermochemically active groups, chelating
groups, reporter groups, and ligands, where aryl and het-
eroaryl may be optionally substituted, and where two geminal
substituents together may designate oxo, thioxo, imino, or
optionally substituted methylene, or together may form a
spiro biradical consisting of a 1-5 carbon atom(s) alkylene
chain which is optionally interrupted and/or terminated by
one or more heteroatoms/groups selected from —O—,
—S—, and —(NR™)— where R” is selected from hydrogen
and C, _,-alkyl, and where two adjacent (non-geminal) sub-
stituents may designate an additional bond resulting in a
double bond; and R™*, when present and not involved in a
biradical, is selected from hydrogen and C, ,-alkyl; and basic
salts and acid addition salts thereof;

In some embodiments, R>* is selected from H, —CH,,
—CH,—CH,, —CH,—0—CHj,, and —CH—CH,.

In various embodiments, R** and R** together designate a

biradical selected from —C(R“R?)—0—, —C(R*R*)—C
(RRYH)—0—, —CR*R*)—C(RRH)—C(RR)—0O—,
—CRRH—O—CRRH)—, —C(R*R?)—O—C(RR%)—
00—, —CR*R)»>—CRRHN—, —C(R*R*)>—C(RRH—C
RRHY—, —CRH=CR*>)>—CRRY)—, —CRR>)—N
(R°—, —CRRH—C(RRH)—N(R)—, —CRR)—N

(R9)—O0—, and —C(R*R?*)—S—, —C(R“R*)—C(R°RY)—
S—, wherein R?, R®, R, R R®, and R/ each is independently
selected from hydrogen, optionally substituted C,_, ,-alkyl,
optionally substituted C,_,,-alkenyl, optionally substituted
C,_1,-alkynyl, hydroxy, C,_ ,-alkoxyalkyl, C,_,-alkeny-
loxy, carboxy, C,_,-alkoxycarbonyl, C, ,,-alkylcarbonyl,
formyl, aryl, aryloxy-carbonyl, aryloxy, arylcarbonyl, het-
eroaryl, heteroaryloxy-carbonyl, heteroaryloxy, heteroaryl-
carbonyl, amino, mono- and di(C, _s-alkyl)amino, carbamoyl,
mono- and di(C,_g-alkyl)-amino-carbonyl, amino-C, .-
alkyl-aminocarbonyl, mono- and di(C, _s-alkyl)amino-C, -
alkyl-aminocarbonyl, C, s-alkyl-carbonylamino, carbamido,
C,_¢-alkanoyloxy, sulphono, C, ¢-alkylsulphonyloxy, nitro,
azido, sulphanyl, C, ¢-alkylthio, halogen, DNA intercalators,
photochemically active groups, thermochemically active
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groups, chelating groups, reporter groups, and ligands, where
aryl and heteroaryl may be optionally substituted and where
two geminal substituents R* and R® together may designate
optionally substituted methylene (—CH,),

In a further embodiment R** and R** together designate a
biradical (bivalent group) selected from —CH,—O—,
—CH,—S—, —CH,—NH—, —CH,—N(CH;)—,
—CH,—CH,—0—, —CH,—CH(CH;)—, —CH,—
CH,—S—, —CH,—CH,—NH—, —CH,—CH,—CH,—,
—CH,—CH,—CH,—0—, —CH,—CH,—CH(CH,)—,
—CH—CH—CH,—, —CH,—0—CH,—0—, —CH,—
NH—O—, —CH,—N(CH;)—0—, —CH,—0—CH,—,
—CH(CH,)—0O—, —CH(CH,—0O—CH,)—0—.

For all chiral centers, asymmetric groups may be found in
either R or S orientation.

Preferably, the LNA monomer used in the oligomer of the
invention comprises at least one LNA monomer according to
any of the formulas

Z *Z
Z*
Y
o -0
/ B z B
Y
wherein Y is —O—, —O—CH2-, —S—, —NH—, or

N(RH); Z and Z* are independently selected among an inter-
nucleotide linkage, a terminal group or a protecting group; B
constitutes a natural or non-natural nucleotide base moiety,
and R is selected from hydrogen and C,_,-alkyl.

Specifically preferred LNA monomers are shown in
Scheme 2:

Scheme 2
Z*
O B
(¢]
Oy B
Z
Z \O Z*
B-D-oxy-LNA A-L-Oxy-LNA
Z* z
O, B
O B
—O0
Z \S Z
B-D-thio-LNA B-D-ENA
Z*
O, B
~N
Z NR#
B-D-amino-LNA

The term “thio-LNA” refers to an LNA monomer in which
Y in the general formula above is selected from S or —CH,—
S—. Thio-LLNA can be in either the beta-D or alpha-L.-con-
figuration.

The term “amino-LNA” refers to an LNA monomer in
which Y in the general formula above is selected from
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—N(H)—, N(R)—, CH,—NH)—, and —CH,—N(R)—
where R is selected from hydrogen and C, ,-alkyl. Amino-
LNA can be hi either the beta-D or alpha-L-configuration.

The term “oxy-LNA” refers to an LNA monomer in which
Y in the general formula above represents —O— or —CH,—
O—. Oxy-LNA can be in either the beta-D or alpha-L-con-
figuration.

The term “ENA” refers to an LNA monomer in whichY in
the general formula above is —CH,—O— (where the oxygen
atom of —CH,—O— is attached to the 2'-position relative to
the base B).

In various embodiments, the LNA monomer is selected
from a beta-D-oxy-LNA monomer, and alpha-L-oxy-LNA
monomet, a beta-D-amino-LNA monomer, and beta-D-thio-
LNA monomer, in particular a beta-D-oxy-LNA monomer.

In the present context, the term “C, _,alkyl” means a linear
or branched saturated hydrocarbon chain wherein the chain
has from one to four carbon atoms, such as methyl, ethyl,
n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl and tert-bu-
tyl.

RNAse H Recruitment

In some embodiments, an oligomer functions via non-
RNase-mediated degradation of a target mRNA, such as by
steric hindrance of translation, or other mechanisms; how-
ever, in various embodiments, oligomers of the invention are
capable of recruiting an endo-ribonuclease (RNase), such as
RNase H.

Typically, the oligomer, comprises a region of at least 6,
such as at least 7 contiguous monomers, such as at least 8 or
at least 9 contiguous monomers, including 7, 8, 9, 10, 11, 12,
13, 14, 15 or 16 contiguous monomers, which, when forming
a duplex with the target region of the target RNA, is capable
of recruiting RNase. The region of the oligomer which is
capable of recruiting RNAse may be region B, as referred to
in the context of a gapmer as described herein. In some
embodiments, the region of the oligomer which is capable of
recruiting RNAse, such as region B, consists 0 10, 11, 12,13,
14, 15, 16, 17, 18, 19 or 20 monomers.

EP 1 222 309 provides in vitro methods for determining
RNaseH activity, which may be used to determine the ability
of the oligomers of the invention to recruit RNaseH. An
oligomer is deemed capable of recruiting RNaseH if, when
contacted with the complementary region of the RNA target,
it has an initial rate, as measured in pmol/l/min, of atleast 1%,
such as at least 5%, such as at least 10% or less than 20% of
an oligonucleotide having the same base sequence but con-
taining only DNA monomers, with no 2' substitutions, with
phosphorothioate linkage groups between all monomers in
the oligonucleotide, using the methodology provided by
Examples 91-95 of EP 1 222 309, incorporated herein by
reference.

In some embodiments, an oligomer is deemed essentially
incapable of recruiting RNaseH if, when contacted with the
complementary target region of the RNA target, and RNaseH,
the RNaseH initial rate, as measured in pmol/l/min, is less
than 1%, such as less than 5%, such as less than 10% or less
than 20% of the initial rate determined using an oligonucle-
otide having the same base sequence, but containing only
DNA monomers, with no 2' substitutions, with phospho-
rothioate linkage groups between all monomers in the oligo-
nucleotide, using the methodology provided by Examples
91-95 of EP 1 222 309.

In other embodiments, an oligomer is deemed capable of
recruiting RNaseH if, when contacted with the complemen-
tary target region of the RNA target, and RNaseH, the
RNaseH initial rate, as measured in pmol/l/min, is at least
20%, such as at least 40%, such as at least 60%, such as at
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least 80% of the initial rate determined using an oligonucle-
otide having the same base sequence, but containing only
DNA monomers, with no 2' substitutions, with phospho-
rothioate linkage groups between all monomers in the oligo-
nucleotide, using the methodology provided by Examples
91-95 of EP 1 222 309.

Typically, the region of the oligomer which forms the
duplex with the complementary target region of the target
RNA and is capable of recruiting RNase contains DNA
monomers and LNA monomers and forms a DNA/RNA-like
duplex with the target region. The LNA monomers are pref-
erably in the alpha-I. configuration, particularly preferred
being alpha-L-oxy LNA.

In various embodiments, the oligomer of the invention
comprises both nucleosides and nucleoside analogues, and is
in the form of a gapmer, a headmer or a mixmer.

A “headmer” is defined as an oligomer that comprises a
first region and a second region that is contiguous thereto,
with the 5'-most monomer of the second region linked to the
3'-most monomer of the first region. The first region com-
prises a contiguous stretch of non-RNase recruiting nucleo-
side analogues and the second region comprises a contiguous
stretch (such as at least 7 contiguous monomers) of DNA
monomers or nucleoside analogue monomers recognizable
and cleavable by the RNase

A “tailmer” is defined as an oligomer that comprises a first
region and a second region that is contiguous thereto, with the
5'-most monomer of the second region linked to the 3'-most
monomer of the first region. The first region comprises a
contiguous stretch (such as at least 7 contiguous monomers)
of DNA monomers or nucleoside analogue monomers recog-
nizable and cleavable by the RNase, and the second region
comprises a contiguous stretch of non-RNase recruiting
nucleoside analogues.

Other “chimeric” oligomers, called “mixmers”, consist of
an alternating composition of (i) DNA monomers or nucleo-
side analogue monomers recognizable and cleavable by
RNase, and (ii) non-RNase recruiting nucleoside analogue
monomers.

In some embodiments, in addition to enhancing affinity of
the oligomer for the target region, some nucleoside analogues
also mediate RNase (e.g., RNaseH) binding and cleavage.
Since *-L-L.NA monomers recruit RNaseH activity to a cer-
tain extent, in some embodiments, gap regions (e.g., region B
as referred to herein) of oligomers containing ¢-L-LNA
monomers consist of fewer monomers recognizable and
cleavable by the RNaseH, and more flexibility in the mixmer
construction is introduced.

Conjugates

In the context of this disclosure, the term “conjugate” indi-
cates a compound formed by the covalent attachment (“con-
jugation”) of an oligomer as described herein, to one or more

) Me ) ﬁ
O\)k )]\ O—P—'
mpiG " O‘Q/\o N |
H o
Me

e}

20

25

30

35

40

45

50

24

moieties that are not themselves nucleic acids or monomers
(“conjugated moieties”). Examples of such conjugated moi-
eties include macromolecular compounds such as proteins,
fatty acid chains, sugar residues, glycoproteins, polymers, or
combinations thereof. Typically proteins may be antibodies
for a target protein. Typical polymers may be polyethylene
glycol.

Accordingly, provided herein are conjugates comprising
an oligomer as herein described, and at least one conjugated
moiety that is not a nucleic acid or monomer, covalently
attached to said oligomer. Therefore, in certain embodiments
where the oligomer of the invention consists of contiguous
monomers having a specified sequence of bases, as herein
disclosed, the conjugate may also comprise at least one con-
jugated moiety that is covalently attached to the oligomer.

In various embodiments of the invention, the oligomer is
conjugated to a moiety that increases the cellular uptake of
oligomeric compounds. WO2007/031091 provides suitable
ligands and conjugates, which are hereby incorporated by
reference.

Invarious embodiments, conjugation (to a conjugated moi-
ety) may enhance the activity, cellular distribution or cellular
uptake of the oligomer of the invention. Such moieties
include, but are not limited to, antibodies, polypeptides, lipid
moieties such as a cholesterol moiety, cholic acid, a thioether,
e.g. Hexyl-s-tritylthiol, a thiocholesterol, an aliphatic chain,
e.g., dodecandiol or undecyl residues, a phospholipids, e.g.,
di-hexadecyl-rac-glycerol or triethylammonium 1,2-di-o-
hexadecyl-rac-glycero-3-h-phosphonate, a polyamine or a
polyethylene glycol chain, an adamantane acetic acid, a
palmityl moiety, an octadecylamine or hexylamino-carbonyl-
oxycholesterol moiety.

In certain embodiments, the oligomers of the invention are
conjugated to active drug substances, for example, aspirin,
ibuprofen, a sulfa drug, an antidiabetic, an antibacterial or an
antibiotic.

In certain embodiments the conjugated moiety is a sterol,
such as cholesterol.

In various embodiments, the conjugated moiety comprises
or consists of a positively charged polymer, such as a posi-
tively charged peptides of, for example 1-50, such as 2-20
such as 3-10 amino acid residues in length, and/or polyalky-
lene oxide such as polyethylene glycol (PEG) or polypropy-
lene glycol—see WO 2008/034123, hereby incorporated by
reference. Suitably the positively charged polymer, such as a
polyalkylene oxide may be attached to the oligomer of the
invention via a linker such as the releasable linker described
in WO 2008/034123.

By way of example, the following moieties may be used in
the conjugates of the invention:

5'-OLIGOMER-3'

NN N0 PO 5-OLIGOMER-3
H,N |

o
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Activated Oligomers

The term “activated oligomer,” as used herein, refers to an
oligomer of the invention that is covalently linked (i.e., func-
tionalized) to at least one functional moiety that permits cova-
lent linkage of the oligomer to one or more conjugated moi-
eties, i.e., moieties that are not themselves nucleic acids or
monomers, to form the conjugates herein described. Typi-
cally, a functional moiety will comprise a chemical group that
is capable of covalently bonding to the oligomer via, e.g., a
3'-hydroxyl group or the exocyclic NH, group of the adenine
base, a spacer that is preferably hydrophilic and a terminal
group that is capable of binding to a conjugated moiety (e.g.,
an amino, sulthydryl or hydroxyl group). In some embodi-
ments, this terminal group is not protected, e.g., is an NH,
group. In other embodiments, the terminal group is protected,
for example, by any suitable protecting group such as those
described in “Protective Groups in Organic Synthesis” by
Theodora W. Greene and Peter G. M. Wuts, 3rd edition (John
Wiley & Sons, 1999). Examples of suitable hydroxyl protect-
ing groups include esters such as acetate ester, aralkyl groups
such as benzyl, diphenylmethyl, or triphenylmethyl, and tet-
rahydropyranyl. Examples of suitable amino protecting
groups include benzyl, alpha-methylbenzyl, diphenylmethyl,
triphenylmethyl, benzyloxycarbonyl, tert-butoxycarbonyl,
and acyl groups such as trichloroacetyl or trifluoroacetyl.

In some embodiments, the functional moiety is self-cleav-
ing. In other embodiments, the functional moiety is biode-
gradable. See e.g., U.S. Pat. No. 7,087,229, which is incor-
porated by reference herein in its entirety.

In some embodiments, oligomers of the invention are func-
tionalized at the 5' end in order to allow covalent attachment
of'the conjugated moiety to the 5' end of the oligomer. In other
embodiments, oligomers of the invention can be functional-
ized at the 3' end. In still other embodiments, oligomers of the
invention can be functionalized along the backbone or on the
heterocyclic base moiety. In yet other embodiments, oligo-
mers of the invention can be functionalized at more than one
position independently selected from the 5' end, the 3' end, the
backbone and the base.

Insome embodiments, activated oligomers of the invention
are synthesized by incorporating during the synthesis one or
more monomers that is covalently attached to a functional
moiety. In other embodiments, activated oligomers of the
invention are synthesized with monomers that have not been
functionalized, and the oligomer is functionalized upon
completion of synthesis.

In some embodiments, the oligomers are functionalized
with a hindered ester containing an aminoalkyl linker,
wherein the alkyl portion has the formula (CH,),,, wherein w
is an integer ranging from 1 to 10, preferably about 6, wherein
the alkyl portion of the alkylamino group can be straight chain
or branched chain, and wherein the functional group is
attached to the oligomer via an ester group (—O—C(O)—
(CH,), NH).

In other embodiments, the oligomers are functionalized
with a hindered ester containing a (CH,), -sulthydryl (SH)
linker, wherein w is an integer ranging from 1 to 10, prefer-
ably about 6, wherein the alkyl portion of the alkylamino
group can be straight chain or branched chain, and wherein
the functional group attached to the oligomer via an ester
group (—O—C(0O)—(CH,),,SH) In some embodiments,
sulthydryl-activated oligonucleotides are conjugated with
polymer moieties such as polyethylene glycol or peptides (via
formation of a disulfide bond).

Activated oligomers containing hindered esters as
described above can be synthesized by any method known in
the art, and in particular, by methods disclosed in PCT Pub-
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lication No. WO 2008/034122 and the examples therein,
which is incorporated herein by reference in its entirety.

Activated oligomers covalently linked to at least one func-
tional moiety can be synthesized by any method known in the
art, and in particular, by methods disclosed in U.S. Patent
Publication No. 2004/0235773, which is incorporated herein
by reference in its entirety, and in Zhao et al. (2007) J. Con-
trolled Release 119:143-152; and Zhao et al. (2005) Biocon-
jugate Chem. 16:758-766.

In still other embodiments, the oligomers of the invention
are functionalized by introducing sulthydryl, amino or
hydroxyl groups into the oligomer by means of a functional-
izing reagent substantially as described in U.S. Pat. Nos.
4,962,029 and 4,914,210, i.e., a substantially linear reagent
having a phosphoramidite at one end linked through a hydro-
philic spacer chain to the opposing end which comprises a
protected or unprotected sulthydryl, amino or hydroxyl
group. Such reagents primarily react with hydroxyl groups of
the oligomer. In some embodiments, such activated oligo-
mers have a functionalizing reagent coupled to a 5'-hydroxyl
group of the oligomer. In other embodiments, the activated
oligomers have a functionalizing reagent coupled to a 3'-hy-
droxyl group. In still other embodiments, the activated oligo-
mers of the invention have a functionalizing reagent coupled
to a hydroxyl group on the backbone of the oligomer. In yet
further embodiments, the oligomer of the invention is func-
tionalized with more than one of the functionalizing reagents
as described in U.S. Pat. Nos. 4,962,029 and 4,914,210,
incorporated herein by reference in their entirety. Methods of
synthesizing such functionalizing reagents and incorporating
them into monomers or oligomers are disclosed in U.S. Pat.
Nos. 4,962,029 and 4,914,210.

In some embodiments, the 5'-terminus of a solid-phase
bound oligomer is functionalized with a dienyl phosphora-
midite derivative, followed by conjugation of the deprotected
oligomer with, e.g., an amino acid or peptide via a Diels-
Alder cycloaddition reaction.

In various embodiments, the incorporation of monomers
containing 2'-sugar modifications, such as a 2'-carbamate
substituted sugar or a 2'-(O-pentyl-N-phthalimido)-deoxyri-
bose sugar into the oligomer facilitates covalent attachment
of conjugated moieties to the sugars of the oligomer. In other
embodiments, an oligomer with an amino-containing linker
at the 2'-position of one or more monomers is prepared using
a reagent such as, for example, 5'-dimethoxytrityl-2'-O-(e-
phthalimidylaminopentyl)-2'-deoxyadenosine-3'-N,N-diiso-
propyl-cyanoethoxy phosphoramidite. See, e.g., Manoharan,
et al., Tetrahedron Letters, 1991, 34, 7171.

In still further embodiments, the oligomers of the invention
have amine-containing functional moieties on the nucleo-
base, including on the N6 purine amino groups, on the exo-
cyclic N2 of guanine, or on the N4 or 5 positions of cytosine.
In various embodiments, such functionalization may be
achieved by using a commercial reagent that is already func-
tionalized in the oligomer synthesis.

Some functional moieties are commercially available, for
example, heterobifunctional and homobifunctional linking
moieties are available from the Pierce Co. (Rockford, I11.).
Other commercially available linking groups are 5'-Amino-
Modifier C6 and 3'-Amino-Modifier reagents, both available
from Glen Research Corporation (Sterling, Va.). 5'-Amino-
Modifier C6 is also available from ABI (Applied Biosystems
Inc., Foster City, Calif.) as Aminolink-2, and 3'-Amino-
Modifier is also available from Clontech Laboratories Inc.
(Palo Alto, Calif.).
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Compositions

In various embodiments, the oligomer of the invention is
used in pharmaceutical formulations and compositions. Suit-
ably, such compositions comprise a pharmaceutically accept-
able diluent, carrier, salt or adjuvant. PCT/DK2006/000512
provides suitable and preferred pharmaceutically acceptable
diluents, carriers and adjuvants—which are hereby incorpo-
rated by reference. Suitable dosages, formulations, adminis-
tration routes, compositions, dosage forms, combinations
with other therapeutic agents, pro-drug formulations are also
provided in PCT/DK2006/000512—which are also hereby
incorporated by reference. Details on techniques for formu-
lation and administration also may be found in the latest
edition of “REMINGTON’S PHARMACEUTICAL SCI-
ENCES” (Maack Publishing Co, Easton Pa.).

In some embodiments, an oligomer of the invention is
covalently linked to a conjugated moiety to aid in delivery of
the oligomer across cell membranes. An example of a conju-
gated moiety that aids in delivery of the oligomer across cell
membranes is a lipophilic moiety, such as cholesterol. In
various embodiments, an oligomer of the invention is formu-
lated with lipid formulations that form liposomes, such as
Lipofectamine 2000 or Lipofectamine RNAIMAX, both of
which are commercially available from Invitrogen. In some
embodiments, the oligomers of the invention are formulated
with a mixture of one or more lipid-like non-naturally occur-
ring small molecules (“lipidoids™). Libraries of lipidoids can
be synthesized by conventional synthetic chemistry methods
and various amounts and combinations of lipidoids can be
assayed in order to develop a vehicle for effective delivery of
an oligomer of a particular size to the targeted tissue by the
chosen route of administration. Suitable lipidoid libraries and
compositions can be found, for example in Akinc et al. (2008)
Nature Biotechnol., available at http://www.nature.corn/nbt/
journal/vaop/ncurrent/abs/nbt1402.html, which is incorpo-
rated by reference herein.

As used herein, the term “pharmaceutically acceptable
salts” refers to salts that retain the desired biological activity
of the herein identified compounds and exhibit acceptable
levels of undesired toxic effects. Non-limiting examples of
such salts can be formed with organic amino acid and base
addition salts formed with metal cations such as zinc, cal-
cium, bismuth, barium, magnesium, aluminum, copper,
cobalt, nickel, cadmium, sodium, potassium, and the like, or
with a cation formed from ammonia, N,N'-dibenzylethylene-
diamine, D-glucosamine, tetracthylammonium, or ethylene-
diamine; or (¢) combinations of (a) and (b); e.g., a zinc tannate
salt or the like.

In certain embodiments, the pharmaceutical compositions
according to the invention comprise other active ingredients
in addition to an oligomer or conjugate of the invention,
including active agents useful for the treatment of cancer,
such as prostate cancer or breast cancer, particularly agents
used in conventional antiandrogen therapy.

In some embodiments, additional active agents are non-
steroidal antiandrogens (NSA As), which block the binding of
androgens at the receptor site, or luteinizing hormone-releas-
ing hormone analogues (LHRH-As) that suppress testicular
production of androgens to castrate levels.

NSAAs such as CASODEX, when used with an LHRH-A
as part of Combined Androgen Blockade therapy, help to
inhibit the growth of prostate cancer cells. In one embodi-
ment, the invention provides for a combined androgen block-
ade therapy, characterised in that the therapy comprises
administering the pharmaceutical composition according to
the invention, and an NSAA and/or LHRH-A agent, which in
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certain embodiments are administered prior to, during or
subsequent to the administration of the pharmaceutical com-
positions of the invention.

The invention also provides a kit of parts wherein a first
part comprises at least one oligomer, conjugate and/or the
pharmaceutical composition according to the invention and a
further part comprises a non-steroidal antiandrogen and/or a
luteinizing hormone-releasing hormone analogue. It is there-
fore envisaged that the kit of parts may be used in a method of
treatment, as referred to herein, where the method comprises
administering both the first part and the further part, either
simultaneously or one after the other.

Applications

The term “treatment™ as used herein refers to both treat-
ment of an existing disease (e.g., a disease or disorder as
referred to herein below), or prevention of a disease, i.e.,
prophylaxis. It will therefore be recognised that, in certain
embodiments, “treatment” includes prophylaxis.

In various embodiments, the oligomers of the invention
may be utilized as research reagents for, for example, diag-
nostics, therapeutics and prophylaxis.

In some embodiments, such oligomers may be used for
research purposes to specifically inhibit the expression of
androgen receptor protein (typically by degrading or inhibit-
ing the AR mRNA and thereby preventing protein formation)
in cells and experimental animals, thereby facilitating func-
tional analysis of the target or an appraisal of its usefulness as
a target for therapeutic intervention.

In certain embodiments, the oligomers may be used in
diagnostics to detect and quantitate androgen receptor
expression in cells and tissues by Northern blotting, in-situ
hybridisation or similar techniques.

In various therapeutic embodiments, a non-human animal
or a human suspected of having a disease or disorder which
can be treated by modulating the expression of androgen
receptor is treated by administering an effective amount of an
oligomer in accordance with this invention. Further provided
are methods of treating a mammal, such as treating a human,
suspected of having or being prone to a disease or condition,
associated with expression of androgen receptor by adminis-
tering a therapeutically or prophylactically effective amount
of one or more of the oligomers, conjugates or compositions
of the invention.

In certain embodiments, the invention also provides for the
use of the compounds or conjugates of the invention as
described for the manufacture of a medicament for the treat-
ment of a disorder as referred to herein, or for a method of the
treatment of a disorder as referred to herein.

In various embodiments, the invention also provides for a
method for treating a disorder as referred to herein, said
method comprising administering a compound according to
the invention as herein described, and/or a conjugate accord-
ing to the invention, and/or a pharmaceutical composition
according to the invention to a patient in need thereof.
Medical Indications

In certain therapeutic embodiments, the disorder to be
treated is cancer, such as prostate cancer or breast cancer. In
various embodiments, the treatment of such a disease or con-
dition according to the invention may be combined with one
or more other anti-cancer treatments, such as radiotherapy,
chemotherapy or immunotherapy.

In certain other embodiments, the disorder to be treated is
selected from alopecia, benign prostatic hyperplasia, spinal
and muscular atrophy and Kennedy disease and poly-
glutamate disease.

In various embodiments, the disease or disorder is associ-
ated with a mutation of the AR gene or a gene whose protein
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product is associated with or interacts with AR. Therefore, in
various embodiments, the target snRNA is a mutated form of
the AR sequence, for example, it comprises one or more
single point mutations or triplet repeats.

In other embodiments, the disease or disorder is associated
with abnormal levels of a mutated form of androgen receptor.
In various embodiments, the disease or disorder is associated
with abnormal levels of a wild-type form of AR.

In various embodiments, the invention relates to methods
of modulating the expression of the gene product of an andro-
gen receptor target gene, i.e., a gene that is regulated by AR.
Such AR receptor target gene products are selected form the
group consisting of Protein kinase C delta (PRKCD), Glu-
tathione S-transferase theta 2 (GSTT2), transient receptor
potential cation channel subfamily V member 3 (TRPV3),
Pyrroline-5-carboxylate reductase 1 (PYCR1) and ornithine
aminotransferase (OAT). In some embodiments, modulation
of'an AR target gene results in increased expression or activity
of the target gene. In other embodiments, modulation of an
AR target gene results in decreased expression or activity of
the target gene.

The invention further provides use of a compound of the
invention in the manufacture of a medicament for the treat-
ment of any and all conditions disclosed herein.

In various embodiments, the invention is directed to a
method of treating a mammal suffering from or susceptible to
a condition associated with abnormal levels of androgen
receptor mRNA or protein, comprising administering to the
mammal a therapeutically effective amount of an oligomer of
the invention, or a conjugate thereof, that comprises one or
more LNA monomers.

An interesting aspect of the invention is directed to the use
of an oligomer (compound) as defined herein or a conjugate
as defined herein for the preparation of a medicament for the
treatment of a condition as disclosed herein above.

In various embodiments, the invention encompasses a
method of preventing or treating a disease comprising admin-
istering a therapeutically effective amount of an oligomer
according to the invention, or a conjugate thereof, to a human
in need of such therapy.

In certain embodiments, the LNA oligomers of the inven-
tion, or conjugates thereof, are administered for a short period
time rather than continuously.

In certain embodiments of the invention, the oligomer
(compound) is linked to a conjugated moiety, for example, in
order to increase the cellular uptake of the oligomer. In one
embodiment the conjugated moiety is a sterol, such as cho-
lesterol.

In various embodiments, the invention is directed to a
method for treating abnormal levels of androgen receptor, the
method comprising administering an oligomer of the inven-
tion, or a conjugate or a pharmaceutical composition thereof,
to a patient in need of such treatment, and further comprising
the administration of a further chemotherapeutic agent. In
some embodiments, the chemotherapeutic agent is conju-
gated to the oligomer, is present in the pharmaceutical com-
position, or is administered in a separate formulation.

The invention also relates to an oligomer, a composition or
a conjugate as defined herein for use as a medicament.

The invention further relates to use of a compound, com-
position, or a conjugate as defined herein for the manufacture
of a medicament for the treatment of abnormal levels of
androgen receptor or expression of mutant forms of AR (such
as allelic variants, such as those associated with one of the
diseases referred to herein).

Moreover, in various embodiments, the invention relates to
a method of treating a subject suffering from a disease or
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condition selected from cancer, such as breast cancer or pros-
tate cancer, alopecia, benign prostatic hyperplasia, spinal and
muscular atrophy, Kennedy disease and polyglutamate dis-
ease, the method comprising the step of administering a phar-
maceutical composition as defined herein to the subject in
need thereof.

Suitable dosages, formulations, administration routes,
compositions, dosage forms, combinations with other thera-
peutic agents, pro-drug formulations are also provided in
PCT/DK2006/000512—which is hereby incorporated by ref-
erence.

The invention also provides for a pharmaceutical compo-
sition comprising a compound or a conjugate as herein
described or a conjugate, and a pharmaceutically acceptable
diluent, carrier or adjuvant. PCT/DK2006/000512 provides
suitable and preferred pharmaceutically acceptable diluents,
carriers and adjuvants—which are hereby incorporated by
reference.

EMBODIMENTS

The following embodiments of the invention may be used
in combination with the other embodiments described herein.

1. An oligomer of between 10-50 nucleobases in length
which comprises a contiguous nucleobase sequence of a total
of between 10-50 nucleobases, wherein said contiguous
nucleobase sequence is at least 80% homologous to a corre-
sponding region of a nucleic acid which encodes a mamma-
lian androgen receptor.

2. The oligomer according to embodiment 1, wherein said
oligomer comprises at least one LNA unit.

3. The oligomer according to embodiment 1 or 2, wherein
the contiguous nucleobase sequence comprises no more than
3, such as no more than 2 mismatches to the corresponding
region of a nucleic acid which encodes a mammalian andro-
gen receptor.

4. The oligomer according to embodiment 3, wherein said
contiguous nucleobase sequence comprises no more than a
single mismatch to the corresponding region of a nucleic acid
which encodes a mammalian androgen receptor.

5. The oligomer according to embodiment 4, wherein said
contiguous nucleobase sequence comprises no mismatches,
(i.e. is complementary to) the corresponding region of a
nucleic acid which encodes a mammalian androgen receptor.

6. The oligomer according to any one of embodiments 1-5,
wherein the nucleobase sequence of the oligomer consists of
the contiguous nucleobase sequence.

7. The oligomer according to any one of embodiments 1-6,
wherein the nucleic acid which encodes a mammalian andro-
gen receptor is the human androgen receptor nucleotide
sequence suchas SEQ ID No 1, or a naturally occurring allelic
variant thereof.

8. The oligomer according to any one of embodiments 1-7,
wherein the contiguous nucleobase sequence is complemen-
tary to a corresponding region of both the human androgen
receptor nucleic acid sequence and a non-human mammalian
androgen receptor nucleic acid sequence, such as the mouse
androgen receptor nucleic acid sequence.

9. The oligomer according to any one of embodiments 1 to
8, wherein the contiguous nucleobase sequence comprises a
contiguous subsequence of at least 7, nucleobase residues
which, when formed in a duplex with the complementary
androgen receptor target RNA is capable of recruiting
RNaseH.

10. The oligomer according to embodiment 9, wherein the
contiguous nucleobase sequence comprises of a contiguous
subsequence of at least 8, at least 9 or at least 10 nucleobase
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residues which, when formed in a duplex with the comple-
mentary androgen receptor target RNA is capable of recruit-
ing RNaseH.

11. The oligomer according to any one of embodiments 9
or 10 wherein said contiguous subsequence is at least 9 or at
least 10 nucleobases in length, such as at least 12 nucleobases
or at least 14 nucleobases in length, such as 14, 15 or 16
nucleobases residues which, when formed in a duplex with
the complementary androgen receptor target RNA is capable
of recruiting RNaseH.

12. The oligomer according to embodiment any one of
embodiments 1-11 wherein said oligomer is conjugated with
one or more non-nucleobase compounds.

13. The oligomer according to any one of embodiments
1-12, wherein said oligomer has a length of between 10-22
nucleobases.

14. The oligomer according to any one of embodiments
1-13, wherein said oligomer has a length of between 12-18
nucleobases.

15. The oligomer according to any One of embodiments
1-14, wherein said oligomer has a length of 14, 15 or 16
nucleobases.

16. The oligomer according to any one of embodiments
1-15, wherein said continuous nucleobase sequence corre-
sponds to a contiguous nucleotide sequence present in a
nucleic acid sequence selected from the group consisting of
SEQ ID NO 86-106.

17. The oligomer according to any one of embodiments
1-16, wherein the oligomer or contiguous nucleobase
sequence comprises, or is selected from a corresponding
nucleobase sequence present in a nucleotide sequence
selected from the group consisting of SEQ 1D NO 2-22.

18. The oligomer according to any one of embodiments
1-17, wherein said contiguous nucleobase sequence com-
prises at least one affinity enhancing nucleotide analogue.

19. The oligomer according to embodiment 18, wherein
said contiguous nucleobase sequence comprises a total of 2,
3,4,5,6,7, 8,9 or 10 affinity enhancing nucleotide ana-
logues, such as between 5 and 8 affinity enhancing nucleotide
analogues.

20. The oligomer according to any one of embodiments
1-19 which comprises at least one affinity enhancing nucle-
otide analogue, wherein the remaining nucleobases are
selected from the group consisting of DNA nucleotides and
RNA nucleotides, preferably DNA nucleotides.

21. The oligomer according to any one of embodiments
1-20, wherein the oligomer comprises of a sequence of
nucleobases of formula, in 5' to 3' direction, A-B-C, and
optionally of formula A-B-C-D, wherein:

(a) consists or comprises of at least one nucleotide ana-
logue, such as 1, 2, 3, 4, 5 or 6 nucleotide analogues,
preferably between 2-5 nucleotide analogues, prefer-
ably 2, 3 or 4 nucleotide analogues, most preferably 2, 3
or 4 consecutive nucleotide analogues and;

(b) consists or comprises at least five consecutive nucleo-
bases which are capable of recruiting RNAseH (when
formed in a duplex with a complementary RNA mol-
ecule, such as the AR mRNA target), such as DNA
nucleobases, such as 5, 6,7, 8, 9, 10, 11 or 12 consecu-
tive nucleobases which are capable of recruiting
RNAseH, or between 6-10, or between 7-9, such as 8
consecutive nucleobases which are capable of recruiting
RNAseH, and;

(c) consists or comprises of at least one nucleotide ana-
logue, such as 1, 2, 3, 4, 5, or 6 nucleotide analogues,
preferably between 2-5 nucleotide analogues, such as 2,
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3 or 4 nucleotide analogues, most preferably 2, 3 or 4
consecutive nucleotide analogues, and;

(d) when present, consists or comprises, preferably con-

sists, of one or more DNA nucleotide, such as between
1-3 or 1-2 DNA nucleotides.

22. The oligomer according to embodiment 21, wherein
region A consists or comprises of 2, 3 or 4 consecutive nucle-
otide analogues.

23. The oligomer according to any one of embodiments
21-22, wherein region B consists or comprises of 7, 8, 9 or 10
consecutive DNA nucleotides or equivalent nucleobases
which are capable of recruiting RNAseH when formed in a
duplex with a complementary RNA, such as the androgen
receptor mRNA target.

24. The oligomer according to any one of embodiments
21-23, wherein region C consists or comprises of 2, 3 or 4
consecutive nucleotide analogues.

25. The oligomer according to any one of embodiments
21-24, wherein region D consists, where present, of one or
two DNA nucleotides.

26. The oligomer according to any one of embodiments
21-25, wherein:

(a) Consists or comprises of 3 contiguous nucleotide ana-

logues;

(b) Consists or comprises of 7, 8, 9 or 10 contiguous DNA

nucleotides or equivalent nucleobases which are capable
of recruiting RNAseH when formed in a duplex with a
complementary RNA, such as the androgen receptor

mRNA target;

(c) Consists or comprises of 3 contiguous nucleotide ana-
logues;

(d) Consists, where present, of one or two DNA nucle-
otides.

27. The oligomer according to embodiment 26, wherein
the contiguous nucleobase sequence consists of 10,11, 12, 13
or 14 nucleobases, and wherein;

(a) Consists of 1, 2 or 3 contiguous nucleotide analogues;

(b) Consists of 7, 8, or 9 consecutive DNA nucleotides or

equivalent nucleobases which are capable of recruiting
RNAseH when formed in a duplex with a complemen-
tary RNA, such as the androgen receptor mRNA target;

(c) Consists of 1, 2 or 3 contiguous nucleotide analogues;

(d) Consists, where present, of one DNA nucleotide.

28. The oligomer according to anyone of embodiments
21-27, wherein B comprises at least one LNA nucleobase
which is in the alpha-L configuration, such as alpha-L.-oxy
LNA.

29. The oligomer according to any one of embodiments
1-28, wherein the nucleotide analogue(s) are independently
or collectively selected from the group consisting of: Locked
Nucleic Acid (LNA) units; 2'-O-alkyl-RNA units, 2'-OMe-
RNA units, 2'-amino-DNA units, 2'-fluoro-DNA units, PNA
units, HNA units, and INA units.

30. The oligomer according to embodiment 29 wherein all
the nucleotide analogues(s) are LNA units.

31. The oligomer according to any one of embodiments
1-30, which comprises 1, 2, 3,4, 5, 6,7, 8,9 or 10 LNA units
such as between 2 and 8 nucleotide LNA units.

32. The oligomer according to any one of the embodiments
29-31, wherein the LNAs are independently selected from
oxy-LNA, thio-LNA, and amino-LNA, in either of the beta-D
and alpha-L. configurations or combinations thereof.

33. The oligomer according to embodiment 32, wherein
the LNAs are all beta-D-oxy-LNA.

34. The oligomer according to any one of embodiments
21-33, wherein the nucleotide analogues or nucleobases of
regions A and C are beta-D-oxy-LNA.
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35. The oligomer according to any one of embodiments
1-34, wherein at least one of the nucleobases present in the
oligomer is a modified nucleobase selected from the group
consisting of 5-methylcytosine, isocytosine, pseudoisocy-
tosine, S-bromouracil, S-propynyluracil, 6-aminopurine,
2-aminopurine, inosine, diaminopurine, and 2-chloro-6-ami-
nopurine.

36. The oligomer according to any one of embodiments
1-35, wherein said oligomer hybridises with a corresponding
mammalian androgen receptor mRNA with a T,, of at least
50° C.

37. The oligomer according to any one of embodiments
1-36, wherein said oligomer hybridises with a corresponding
mammalian androgen receptor mRNA with a T, , of no
greater than 80° C.

38. The oligomer according to any one of embodiments
1-37, wherein the internucleoside linkages are independently
selected from the group consisting of: phosphodiester, phos-
phorothioate and boranophosphate.

39. The oligomer according to embodiment 38, wherein
the oligomer comprises at least one phosphorothioate inter-
nucleoside linkage.

40. The oligomer according to embodiment 39, wherein
the internucleoside linkages adjacent to or between DNA or
RNA units, or within region B are phosphorothioate linkages.

41. The oligomer according to embodiment 39 or 40,
wherein the linkages between at least one pair of consecutive
nucleotide analogues is a phosphodiester linkage.

42. The oligomer according to embodiment 39 or 40,
wherein all the linkages between consecutive nucleotide ana-
logues are phosphodiester linkages.

43. The oligomer according to embodiment 42 wherein all
the internucleoside linkages are phosphorothioate linkages.

44. A conjugate comprising the oligomer according to any
one of the embodiments 1-43 and at least one non-nucleotide
or non-polynucleotide moiety covalently attached to said
compound.

45. A pharmaceutical composition comprising an oligomer
as defined in any of embodiments 1-43 or a conjugate as
defined in embodiment 44, and a pharmaceutically accept-
able diluent, carrier, salt or adjuvant.

46. A pharmaceutical composition according to 45,
wherein the oligomer is constituted as a pro-drug.

47. A pharmaceutical composition according to embodi-
ment 45 or 46, which further comprises a further therapeutic
agent selected from the group consisting of Non-steroidal
Antiandrogens and Luteinizing hormone-releasing hormone
analogues.

48.Use ofan oligomer as defined in any one of the embodi-
ments 1-43, or a conjugate as defined in embodiment 44, for
the manufacture of a medicament for the treatment of a dis-
ease or disorder selected from the group consisting of: Cancer
such as breast cancer or prostate cancer, alopecia, benign
prostatic hyperplasia, spinal and muscular atrophy, Kennedy
disease and polyglutamate disease.

49. An oligomer as defined in any one of the embodiments
1-43, or a conjugate as defined in embodiment 44, for use in
the treatment of a disease or disorder selected from the group
consisting of: Cancer such as breast cancer or prostate cancer,
alopecia, benign prostatic hyperplasia, spinal and muscular
atrophy, Kennedy disease and polyglutamate disease.

50. A method for treating a disease or disorder selected
from the group consisting of: Cancer such as breast cancer or
prostate cancer, alopecia, benign prostatic hyperplasia, spinal
and muscular atrophy, Kennedy disease and polyglutamate
disease, said method comprising administering an oligomer
as defined in one of the embodiments 1-43, or a conjugate as
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defined in embodiment 44, or a pharmaceutical composition
as defined in any one of the embodiments 45-47, to a patient
in need thereof.

51. A method for treating an cancer such as prostate cancer
or breast cancer, said method comprising administering an
oligomer as defined in one of the embodiments 1-43, or a
conjugate as defined in embodiment 44, or a pharmaceutical
composition as defined in any one of the embodiments 45-47,
to a patient in need thereof.

52. A method of reducing or inhibiting the expression of
androgen receptor in a cell or a tissue, the method comprising
the step of contacting said cell or tissue with a compound as
defined in one of the embodiments 1-43, or a conjugate as
defined in embodiment 44, or a pharmaceutical composition
as defined in any one of the embodiments 45-47, so that
expression of androgen receptor is reduce or inhibited.

A method for modulating the expression of a gene which is
regulated by the androgen receptor (i.e. an androgen receptor
target) in a cell which is expressing said gene, said method
comprising the step of contacting said cell or tissue with a
compound as defined in one of the embodiments 1-43, or a
conjugate as defined in embodiment 44, or a pharmaceutical
composition as defined in any one of the embodiments 45-47,
so that expression of androgen receptor target is modulated.

EXAMPLES

Example 1

Monomer Synthesis

The LNA monomer building blocks and derivatives were
prepared following published procedures and references
cited therein—see W0O07/031,081 and the references cited
therein.

Example 2

Oligonucleotide Synthesis

Oligonucleotides were synthesized according to the
method described in WO07/031,081. Table 1 shows examples
of sequences of antisense oligonucleotides of the invention.
Tables 2 and 3 show examples of antisense oligonucleotides
(oligomers) of the invention.

Example 3

Design of the Oligonucleotides

In accordance with the invention, a series of oligomers
were designed to target different regions of human androgen
receptor mRNA (GenBank Accession number NM_000044;
SEQID NO: 1).

SEQIDNOS: 2-22, shownin Table 1, below, are sequences
of oligomers designed to target human androgen receptor
mRNA. The target region of the target nucleic acid is indi-
cated, in the table.
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TABLE 1
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Antigense Oligonucleotide Sequences

Target site

SEQ ID NO Sequence (5'-3') Length (bases) NM 000044
SEQ ID NO: 2 GAGAACCATCCTCACC 16 1389-1404
SEQ ID NO: 3 GGACCAGGTAGCCTGT 16 1428-1443
SEQ ID NO: 4 CCCCTGGACTCAGATG 16 1881-1896
SEQ ID NO: 5 GCACAAGGAGTGGGAC 16 1954-1969
SEQ ID NO: 6 GCTGTGAAGAGAGTGT 16 2422-2437
SEQ ID NO: 7 TTTGACACAAGTGGGA 16 2663-2678
SEQ ID NO: 8 GTGACACCCAGAAGCT 16 2813-2828
SEQ ID NO: 9 CATCCCTGCTTCATAA 16 2975-2990
SEQ ID NO: 10 ACCAAGTTTCTTCAGC 16 3008-3023
SEQ ID NO: 11 CTTGGCCCACTTGACC 16 3263-3278
SEQ ID NO: 12 TCCTGGAGTTGACATT 16 3384-3399
SEQ ID NO: 13 CACTGGCTGTACATCC 16 3454-3469
SEQ ID NO: 14 CATCCAAACTCTTGAG 16 3490-3505
SEQ ID NO: 15 GCTTTCATGCACAGGA 16 3529-3544
SEQ ID NO: 16 GAAGTTCATCAAAGAA 16 3594-3609
SEQ ID NO: 17 AGTTCCTTGATGTAGT 16 3616-3631
SEQ ID NO: 18 TTGCACAGAGATGATC 16 3809-3824
SEQ ID NO: 19 GATGGGCTTGACTTTC 16 3845-3860
SEQ ID NO: 20 CAGGCAGAAGACATCT 16 3924-3939
SEQ ID NO: 21 CCCAAGGCACTGCAGA 16 3960-3975
SEQ ID NO: 22 GCTGACATTCATAGCC 16 3114-3129
SEQ ID NO: 86 TGGGGAGAACCATCCTCACCCTGC 24 1385-1408
SEQ ID NO: 87 TCCAGGACCAGGTAGCCTGTGGGG 24 1424-1447
SEQ ID NO: 88 TGTTCCCCTGGACTCAGATGCTCC 24 1877-1990
SEQ ID NO: 89 TGGGGCACAAGGAGTGGGACGCAC 24 1950-1973
SEQ ID NO: 90 TTCGGCTGTGAAGAGAGTGTGCCA 24 2418-2441
SEQ ID NO: 91 CGCTTTTGACACAAGTGGGACTGG 24 2659-2682
SEQ ID NO: 92 CATAGTGACACCCAGAAGCTTCAT 24 2809-2832
SEQ ID NO: 93 GAGTCATCCCTGCTTCATAACATT 24 2971-2994
SEQ ID NO: 94 GATTACCAAGTTTCTTCAGCTTCC 24 3004-3027
SEQ ID NO: 95 AGGCCTTGGCCCACTTGACCACGT 24 3259-3282
SEQ ID NO: 96 AGCATCCTGGAGTTGACATTGGTG 24 3380-3403
SEQ ID NO: 97 GACACACTGGCTGTACATCCGGGA 24 3450-3473
SEQ ID NO: 98 GAGCCATCCAAACTCTTGAGAGAG 24 3486-3509
SEQ ID NO: 99 CAGTGCTTTCATGCACAGGAATTC 24 35254548
SEQ ID NO: 100 ATTCGAAGTTCATCAAAGAATTTT 24 3590-3613
SEQ ID NO: 101 ATCGAGTTCCTTGATGTAGTTCAT 24 3612-3635

36
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TABLE 1-continued

38

Antigense Oligonucleotide Sequences

Target site

SEQ ID NO Sequence (5'-3') Length (bases) NM 000044
SEQ ID NO: 102 GCACTTGCACAGAGATGATCTCTG 24 3805-3828
SEQ ID NO: 103 AATAGATGGGCTTGACTTTCCCAG 24 3841-3864
SEQ ID NO: 104 ATAACAGGCAGAAGACATCTGAAA 24 3920-3943
SEQ ID NO: 105 ATTCCCCAAGGCACTGCAGAGGAG 24 3956-3979
SEQ ID NO: 106 ATGGGCTGACATTCATAGCCTTCA 24 3110-3133
15
In SEQ ID NOs: 23-43, shown below in Table 2, upper TABLE 2-continued
case, boldface letters indicate nucleoside analogue mono-
mers (e.g., *-D-oxy LNA monomers) and subscript “s” rep- Oligonueleotide designs
resents phosphorothiote hnkage.grci}l}’)’s l.)etween.the. mono- ' SEQ IDNO Sequence (5-3')
mers. The absence of a subscript “s” (if any) indicates a
phosphodiester linkage group. Lower case letters represent SEQID NO: 39 5'- T T5G5C 525 C5A5T5A5T 585t 5T5AsTsC- 3
DNA monomers.
SEQ ID NO: 40 5'- Gy 5T 9595 9sCrt st sTsasCstsTsTsC- 3’
TABLE 2 25
Oligonucleotide design SEQIDNO: 41 5'-CsA5G595C5259525259525C 5a5TsCT - 3'
SEQ ID NO Sequence (5-3' SEQ ID NO: 42
R a &3 Q 5'-C5C5Csa5a59595CHA5C st 5J5CsACER- 3
SEQID NO: 23 5 - @A, GsanaCuC sautCulytC heCyl-3' 30
SEQID NO: 43 5/ -G T o0 sacCo st ot o€ gaLt sa5GsCoCn 3’
SEQID NO: 24 5'- GG A 5C5C5595T 5t 525T5CsCTaGT -3
SEQID NO: 25 5'- C5CsCsCst 5959580 st 5058 A TG - 3’ 35 Example 4
SEQID NO: 26 5’ - @4CuACaea5T 5 edsT st 55T sEshuC -3’ In Vitro Model: Cell Culture
SEQ ID NO: 27 5/ @40y T gt ogsasasTsasgsasgsTsGsT-3' The effect. of antisense ohgonucleotldes on target nucleic
40 acid expression can be tested in any of a variety of cell types
SEQ ID NO: 28 , , provided that the target nucleic acid is present at measurable
5 =TT T gY@ sCsasC 588 5Ts T T s@s0A -3
levels. The target can be expressed endogenously or by tran-
SEQ ID NO: 29 sient or stable transfection of a nucleic acid encoding said
N ' . M. . . ' . . .
5 - T 5@ 3o 5o 8550sCoT -3 target. The expression level of target nucleic acid can be
SEQID NO: 30 45 routinely determined using, for example, Northern blot
' 5'- ColgT5CsCsC st sTsCsTsCsCsa s Tatah =3 analysis, Real-Time PCR, Ribonuclease protection assays.
The following cell types are provided for illustrative pur-
SEQID NO: 31 5o B O Ca 8 oGt o E oE b ot s B fF O3 poses, but other cell types can be routinely used, provided that
the target is expressed in the cell type chosen.
SEQ ID NO: 32 e et an s 50 Cells were cultured in the appropriate medium as described
- gl gJsTcCsCsCedsCsl, - . . . qe
578t 5e T Cefe st todatsts below and maintained at 37° C. at 95-98% humidity and 5%
SEQ 1D NO: 33 CO,. Cells were routinely passaged 2-3 times weekly.
: 5'- T5CsCst'sTsTsqsT st st sT585C AT T -3’ A549 The human lung cancer cell line A5439 was cultured
in DMEM (Sigma)+10% fetal bovine serum (FBS)+2 mM
SEQID NO: 34 5 ok Oy Lo T st oGt sTeCadaTaCaC - 3 55 Glutamax I+gentamicin (25 ug/ml). .
MCF7 The human breast cancer cell line MCF7 was cul-
SEQID NO: 35 o on T a ot Gk G tured in EagleMEM (Sigma)+10% fetal .b.ovine serum
BsTsCsCss8585 05t 50Tt sGalts (PBS)+2 mM Glutamax I+1xNEAA+gentamicin (25 pug/ml).
SEQID NO: 36 5'-GuCsTst st 505t 595Csa5CsasG5CA -3 60 Example 5
SEO ID NO: 37 In Vitro Model: Treatment with Antisense
Q 5'-GzAzAzgst et 5C At 5C1AEAALCRER -3 . .
Oligonucleotide
SEQ ID NO: 38 . . . .
Q B'-AsGsTstsCsCst 5T 59550 5050 A5G, -3 65  The cell lines listed in Example 4 were treated with an

oligomer using the cationic liposome formulation Lipo-
fect AMINE 2000 (Gibco) as transfection vehicle. Cells were
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seeded in 6-well cell culture plates NUNC) and treated when
80-90% confluent. Oligomer concentrations used ranged
from 1 nM to 16 nM final concentration. Formulation of
oligomer-lipid complexes were carried out essentially as
described by the manufacturer using serum-free OptiMEM
(Gibco) and a final lipid concentration of 5 pug/ml. Lipo-
fectAMINE 2000. Cells were incubated at 37° C. for 4 hours
and treatment was stopped by removal of oligomer-contain-
ing culture medium. Cells were washed and serum-contain-
ing media was added. After oligomer treatment, cells were
allowed to recover for 20 hours before they were harvested for
RNA analysis.

Example 6

In Vitro Model: Extraction of RNA and cDNA
Synthesis

Total RNA Isolation and First Strand Synthesis

Total RNA was extracted from cells transfected as
described above and using the Qiagen RNeasy kit (Qiagen
cat. no. 74104) according to the manufacturer’s instructions.
First strand synthesis was performed using Reverse Tran-
scriptase reagents from Ambion according to the manufac-
turer’s instructions.

For each sample, the volume of 0.5 *g total RNA was
adjusted to 10.8 ¢ with RNase free H,O and mixed with 2 ¢l
random decamers (50 *M) and 4 ] ANTP mix (2.5 mM each
dNTP) and heated to 70° C. for 3 min, after which the samples
were rapidly cooled on ice. After cooling the samples on ice,
2 +] 10x Bufter RT, 1 <]l MMLV Reverse Transcriptase (100
U/¢l) and 0.25 ¢l RNase inhibitor (10 U/¢]) were added to each
sample, followed by incubation at 42° C. for 60 min, heat
inactivation of the enzyme at 95° C. for 10 min and then
cooling of the sample to 4° C.

Example 7

In Vitro Model: Analysis of Oligonucleotide
Inhibition of Androgen Receptor Expression by
Real-Time PCR

Antisense modulation of androgen receptor expression can
be assayed in a variety of ways known in the art. For example,
androgen receptor mRNA levels can be quantitated by, e.g.,
Northern blot analysis, competitive polymerase chain reac-
tion (PCR), or real-time PCR. Real-time quantitative PCR is
presently preferred. RNA analysis can be performed on total
cellular RNA or mRNA.

Methods of RNA isolation and RNA analysis such as
Northern blot analysis are routine in the art and are taught in,
for example, Current Protocols in Molecular Biology, John
Wiley and Sons.

20

25

30

35

40

45

50

40

Real-time quantitative (PCR) can be conveniently accom-
plished using the commercially available Multi-Color Real
Time PCR Detection System, available from Applied Biosys-
tems.

Real-Time Quantitative PCR Analysis of Androgen Receptor
mRNA Levels

The amount of human androgen receptor mRNA in the
samples was quantified using the human androgen receptor
ABI Prism Pre-Developed TagMan Assay Reagents (Applied
Biosystems cat. no. Hs00171172_m1l) according to the
manufacturer’s instructions.

Glyceraldehyde-3-phosphate dehydrogenase (GAPDH)
mRNA quantity was used as an endogenous control for nor-
malizing any variance in sample preparation.

The amount of human GAPDH mRNA in the samples was
quantified using the human GAPDH ABI Prism Pre-Devel-
oped TagMan Assay Reagent (Applied Biosystems cat. no.
4310884E) according to the manufacturer’s instructions.

Real-time Quantitative PCR is a technique well known in
the art and is taught in for example Heid et al. Real time
quantitative PCR, Genome Research (1996), 6: 986-994.
Real Time PCR

The ¢cDNA from the first strand synthesis performed as
described in Example 6 was diluted 2-20 times, and analyzed
by real time quantitative PCR using Tagman 7500 FAST or
7900 FAST from Applied Biosystems. The primers and probe
were mixed with 2x Taqman Fast Universal PCR master mix
(2x) (Applied Biosystems Cat. #4364103) and added to 4 ul
c¢DNA to a final volume of 10 pl. Each sample was analysed
in duplicate. Standard curves were generated by assaying
2-fold dilutions of a cDNA that had been prepared on material
purified from a cell line expressing the RNA of interest.
Sterile H,O was used instead of cDNA for the no-template
control. PCR program: 95° C. for 30 seconds, followed by 40
cycles of 95° C., 3 seconds, 60° C., 20-30 seconds. Relative
quantities of target mRNA were determined from the calcu-
lated Threshold cycle using the Applied Biosystems Fast
System SDS Software Version 1.3.1.21. or SDS Software
Version 2.3.

Example 8

In Vitro Analysis: Antisense Inhibition of Human
Androgen Receptor mRNA Expression by
Oligonucleotide Compounds

Oligonucleotides presented in Table 3 were evaluated for
their potential to knock down androgen receptor mRNA
expression at concentrations of 1, 4 and 16 nM (see FIGS. 1
and 2).

The data in Table 3 are presented as percentage down-
regulation relative to mock transfected cells at 16 nM. Lower
case letters represent DNA monomers, bold, upper case let-
ters represent 3-D-oxy-LNA monomers. All cytosine bases in
the LNA monomers are S-methylcytosines. Subscript “s” rep-
resents a phosphorothioate linkage.

TABLE 3

Inhibition of human androgen receptor mRNA expression by oligonucleotides

Percent inhibition Percent inhibition

of Androgen of Androgen
Test substance ~ Sequence (5-3") recpetor MCF7 receptor A549
SEQ ID NO: 44 5 - G4h 1G58 5C 5C 55t 5CC 5L 5C sAECHC -3’ 80.1 63.8
SEQ ID NO: 45 89.0 88.2

5'-G3G A ;050859595 525950505 T5G5T -3
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TABLE 3-continued

42

Inhibition of human androgen receptor mRNA expression by oligonucleotides

Percent inhibition Percent inhibition

of Androgen of Androgen
Test substance ~ Sequence (5-3') recpetor MCF7 receptor A549
SEQID NO: 46 5'-C3C;C0 5t 5959585050 5C52595R,T3G-3 804 828
SEQID NO: 47 5'-GsCsAsC 5252595952595t 59595CsAC- 3 8.1 7.7
SEQIDNO:48 51_g ¢, 7,9, tegsasaia5a:95a:9sTsG,T-3' 938 96.7
SEQIDNO:49 51_c.r 6t sararargrasgsargulsG-3' nd. nd:
SEQIDNO: S0 g1 gt ciooio s o anGaTy-3' nd. nd.
SPQIDNOSL o1 s oCotad et s0aCaCat- 3 96 3
SEQIDNO:S2 [y bt ot g GG nd. nd.
SEQIDNOISS (i poo oo oot giais nd. nd.
SEQID NO: 54 5/ - GT G5 5Csa5CsCC s85Tsa 585G sCsT- 3’ 95.4 98.3
SEQIDNO:SS g/ ncop oo coccon g g g g oos nd. n.d.
SEQIDNO:S6 [\ oo a ko3 nd. nd.
SEQIDNO:ST g1 oy oot b pcom Tk AL 89.5 88.9
SEQID NO: 38 5/ B Ol 8 Tttt O st st sC R GC- 37 93:6 989
SEQIDNOIS) o g ot bbb b h a3 nd. nd.
SEQIDNO:60 [\ p it e o oaly nd. nd.
SEQID NO: 61 5'-CTsTsTsTsCsCsCsdsCst st sJshsCsC- 3 867 93
SEQIDNO:62 51 ¢ 0.t et aTat st eiensCahaTaT -3’ 813 930
SEQIDNOTG o1 b 0,000 g b omacoa TaCeC- 3 209 o4
SEQIDNO: 64 o) b v oot ot g e am o3 nd. nd.
SEQIDNO: 65 g/ com oot ov 2 a3 nd. nd.
SEQIDNO: 66 5/_@,a,Tycscsasasascst sCststsGaAsG-3' 79.8 95.3
SEQIDNO: 67 51_ ot 4t cutntugnCataCadaGalahe 3’ 83.5 97.0
SEQIDNO: 68 51 g a 2 .t . t,cuantoCuaranauGohghe3' 88.2 85.6
SEQ ID NO: 69 92.7 94.0

5'-AGy Tt sC5Cst st Tt sUst sACsT-3'
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TABLE 3-continued
Inhibition of human androgen receptor mRNA expression by oligonucleotides
Percent inhibition Percent inhibition

of Androgen of Androgen
Test substance ~ Sequence (5-3') recpetor MCF7 receptor A549
SEQIDNO: 70 5/_g,m,Tyc e stat sgsant sgeTshuG-3' nd. nd.
SEQIDNO: 71 5/ p e\ 0ntytugeietagaToh-3' nd. nd.
SEQID NO: 72 5'- Ty T5G5C 585058595855t 5 sAsTsC- 3’ 79.2 90.4
SEQID NO: 73 5'-G3A5T:959595C st 5t 6TsasCst s TuTuC- 3’ oLl 973
SEQIDNO: 74 51 g m g o g oot tuguancat sToT-3' nd. nd.
SEQIDNO: 7S 5.1 g g, gucatat sguanCaToT-3' nd. nd.
SEQIDNO: 76 5'-0,a,6:9:05259525859525C 525 TsCaT - 3’ 85.9 94.3
SEQIDNO: 77 5/_¢. 01,0, 2180 GeguCateCataTeCabaGehn 3 93.0 98.5
SEQIDNO: 78 5/ ¢ v a . g gucutuCratiaghuciahGe 3 nd. nd.
SEQIDNO: 79 5/_¢ A a:g5gscsancst sgeCo-3’ nd. nd.
SEQID NO: 80 5/_@, €, T.grasceastst sCrant sasGaCaCn3’ n.d. nd.

As shown in Table 3, oligonucleotides having the TABLE 4

sequences set forth in SEQ ID NOs: 48, 51, 54, 58, 63, 69, 73
and 77 at 16 nM demonstrated greater than 90% inhibition of
androgen receptor mRNA expression in A549 and MCF7
cells in these experiments.

In certain embodiments, oligomers based on the tested
antisense oligomer sequences and designs, but having, for
example, different lengths (shorter or longer) and/or mono-
mer content (e.g. the type and/or number of nucleoside ana-
logues) than those shown, e.g., in Table 3, could also provide
suitable inhibition of androgen receptor expression.

Example 9

In Vivo Analysis: Antisense Inhibition of Mouse
Androgen Receptor mRNA Liver Expression by
Oligonucleotide Compounds

Nude mice were dosed i.v. g3dx4 with 100 mg/kg oligo-
nucleotide (group size of 5 mice). The antisense oligonucle-
otides (SEQID:48, SEQID:51, SEQID:58, SEQ ID:63, SEQ
1D:77) were dissolved in phosphate buffered saline. Animals
were sacrificed 24 h after last dosing and liver tissue was
sampled and stored in RNA later until RNA extraction and
QPCR analysis. Total RNA was extracted and AR mRNA
expression in liver samples was measured by QPCR as
described, in Example 7 using a mouse AR QPCR assay (cat.
Mm01238475_m1, Applied Biosystems). Results were nor-
malised to mouse GAPDH (cat. no. 4352339E, Applied Bio-
systems) and knock-down was quantitated relative to saline
treated controls. The data in Table 4 are presented as percent-
age down-regulation relative to saline treated animals.
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In vivo knock-down of AR mRNA expression

Compound Liver (% KD)
Saline 0

SEQ ID: 51 100 mg/kg 65.0 +/-12.6
SEQ ID: 58 100 mg/kg 95.2 +/- 1.0
SEQ ID: 77 100 mg/kg 91.9 +/- 3.9

As shown in Table 4, oligonucleotides of SEQ ID NOs: 58
and 77 at 100 mg/kg demonstrated greater than 90% inhibi-
tion of androgen receptor mRNA expression in mouse liver
cells in these experiments.

Example 10

In Vitro Analysis: Antisense Inhibition of Human
Androgen Receptor mRNA

Measurement of Proliferating Viable Cells (MTS Assay)
LNCaP prostate cancer and A549 lung cancer cells were
seeded to a density of 150,000 cells per well in a 6-well plate
the day prior to transfection. A549 cells were cultured in
DMEM (Sigma)+10% fetal bovine serum (FBS)+2 mM
Glutamax I[+gentamicin (25 pg/ml) whereas LNCaP cells
were cultured in RPMI 1640 Medium (Sigma)+10% fetal
bovine serum (FBS)+2 mM Glutamax I[+gentamicin (25
ng/ml). On the following day, medium was removed followed
by addition of 1.2 ml OptiMEM containing 5 pug/ml Lipo-
fectamine-2000 (Invitrogen). Cells were incubated for 7 min
before adding 0.3 ml oligonucleotides diluted in OptiMEM.
The final oligonucleotide concentrations were 4 nM and 16
nM. After 4 hours of treatment, media was removed and cells
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were trypsinized and seeded to a density of 5000 cells per well
in a clear 96 well plate (Scientific Orange no. 1472030100) in
100 pl media. Viable cells were measured at the times indi-
cated by adding 10 ul the tetrazolium compound [3-(4,5-
dimethyl-2-y1)-5-(3-carboxymethoxyphenyl)-2-(4-sul-
fophenyl)-2H-tetrazolium, inner salt; MTS] and an electron
coupling reagent (phenazine ethosulfate; PES) (CellTiter
96® AQueous One Solution Cell Proliferation Assay,
Promega). Viable cells were measured at 490 nm in a Power-
wave (Biotek Instruments). The OD490 nm measurements
were plotted against time/h. (See FIG. 13 and FIG. 14). As
shown in FIG. 13 and FIG. 14, oligonucleotides of SEQ ID
NOs: 58 and 77 inhibit growth of both LNCaP prostate and
A549 lung cancer cells.

Example 11

In Vitro Analysis: Caspase 3/7 Activity by Antisense
Inhibition of Hunan Androgen Receptor mRNA

LNCaP prostate cancer cells and A549 lung cancer cells
were seeded to a density of 150,000 cells per well in a 6-well
plate the day prior to transfection. A549 cells were cultured in
DMEM (Sigma)+10% fetal bovine serum (FBS)+2 mM
Glutamax I[+gentamicin (25 pg/ml) whereas LNCaP cells
were cultured in RPMI 1640 Medium (Sigma)+10% fetal
bovine serum (PBS)+2 mM Glutamax I+gentamicin (25
pg/ml). The next day medium was removed followed by
addition of 1.2 ml OptiMEM containing 5 pg/ml Lipo-
fectamine2000 (Invitrogen). Cells were incubated for 7 min
before adding 0.3 ml oligonucleotides diluted in OptiMEM.
The final oligonucleotide concentrations were 4 nM and 16
nM. After 4 hours of treatment, media was removed and cells
were trypsinized and seeded to a density of 5000 cells per well
in a white 96 well plate (Nunc) in 100 pl media. Caspase 3/7
activity was measured at the times indicated by adding 100 pl
Caspase-Glo 3/7 assay (Promega). Caspase 3/7 activity was
measured using a luminometer. The caspase 3/7 activities
were measured at three different time points 14 h, 48 hand 72
h (See FIG.15and F1G. 16). As shown in FIG. 15 and F1G. 16,
oligonucleotides of SEQ ID NOs: 58 and 77 induce caspase
3/7 activity in both LNCaP prostate and A549 lung cancer
cells.

Example 12

In Vitro Analysis: Antisense Inhibition of Human
Androgen Receptor mRNA Expression by
Oligonucleotide Compounds in Prostate Cancer Cell
Line LNCaP and Lung Cancer Cell Line A549

Oligonucleotides were evaluated for their potential to
knock down androgen receptor mRNA expression at concen-
trations of 0.5, 1, 2, 4, 8 and 16 nM (see FIG. 11). LNCaP
prostate cancer cells and A549 lung cancer cells were seeded
to a density of 150,000 cells per well in a 6-well plate the day
prior to transfection. A549 cells were cultured in DMEM
(Sigma)+10% fetal bovine serum (FBS)+2 mM Glutamax
I+gentamicin (25 pg/ml). LNCaP cells were cultured in
RPMI 1640 Medium (Sigma)+10% fetal bovine serum
(FBS)+2 mM Glutamax I+gentamicin (25 pg/ml). On the
following day, medium was removed followed by addition of
1.2 ml OptiMEM containing 5 pg/ml Lipofectamine2000
(Invitrogen). Cells were incubated for 7 min before adding
0.3 ml oligonucleotides diluted in OptiMEM. The final oli-
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gonucleotide concentrations were 0.5, 1, 2, 4, 8 and 16 nM.
Cells were washed and serum-containing media was added.
After oligomer treatment cells were allowed to recover for 20
hours before they were harvested for RNA analysis. The
procedure for RNA isolation, cDNA synthesis and qPCR
were as described in Examples 5, 6 and 7. As shown in FIGS.
11 and 12 oligonucleotides of SEQ ID NOs: 58 and 77 were
potent in knocking down AR mRNA expression in both the
lung cancer cell line A549 and in the androgen receptor-
dependent LNCaP prostate cancer cell line.

Example 13

In Vivo Analysis: Effect of Antisense
Oligonucleotides on PSA Levels and
Androgen-Dependent Prostate Tumor Growth in
Mice

Six to seven week old male athymic nu/nu mice (Harlan
Sprague Dawley) weighing an average of 27.3x2.4 g were
used in the study. Ten million cells of 22RV1 (androgen-
independent prostate cancer line) were suspended in PBS
(Gibco#14190) and Matrigel (BD#356234) with a ratio of 1:1
were injected subcutaneously into each mouse. When tumors
reached an average volume of 150-200 mm?>, the mice were
divided into nine experimental groups. Two hundred pl of
oligomer were injected intravenously when the average
tumor size reached 152.66+27.97 mm?. Oligomers were
given every 3 days for a total of 5 dosings. The control
vehicles were given using the same dosing regimen as the
oligomers. On day 16, mice were sacrificed and blood col-
lected in EDTA laced tubes and spun for 5 min. 50 ul of the
supernatants were then subjected to PSA assay using the
ELISA kit from ALPCO Diagnostics in Salem (PSAHU-
LO1). Results of the experiment are shown in FIG. 17.

Six to seven week old male athymic nu/nu mice (Harlan
Sprague Dawley) weighing an average of 27.3x2.4 g were
used in the study. Ten million cells of 22RV1 (androgen-
independent prostate cancer line) were suspended in PBS
(Gibco#14190) and Matrigel (BD#356234) with a ratio of 1:1
were injected subcutaneously into each mouse. When tumors
reached an average volume of 150-200 mm?>, the mice were
divided into nine experimental groups. Two hundred pl of
oligomer was injected intravenously when the average tumor
size reached 152.66+27.97 mm?. Oligomers were given every
3 days for atotal of 5 dosings. The control vehicles were given
using the same dosing regimen as the oligomers. The tumor
volumes for each mouse were determined by measuring two
dimensions with calipers and calculated using the formula:
tumor volume=(lengthxwidth?)/2). Results of the experiment
are shown in FIG. 18.

Example 14

Preparation of Conjugates of Oligomers with
Polyethylene Glycol

The oligomers having sequences shown as SEQ ID NO: 48
or SEQ ID NO: 63 are functionalized on the 5' terminus by
attaching an aminoalkyl group, such as hexan-1-amine
blocked with a blocking group such as Fmoc to the 5' phos-
phate groups of the oligomers using routine phosphoramidite
chemistry, oxidizing the resultant compounds, deprotecting
them and purifying them to achieve the functionalized oligo-
mers, respectively, having the formulas (IA) and (IB):
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)
I
AN NN 0T PO G T anagiag0,8. TG T—OH
H,N |
o
(B)
I
/\/\/\/O —P—0—MC sAsMeCstsgsgscstsgstsascsasTsMeC sMeC_ OH
HN |
o
wherein the bold uppercase letters represent nucleoside ana- wherein the PEG moiety has an average molecular weight of

logue monomers, lowercase letters represent DNA mono- 15 12,000, and each of the compounds of formulas (IA) and (IB)
mers, the subscript “s” represents a phosphorothioate linkage,

and **C represents 5-methylcytosine.

A solution of activated PEG, such as the one shown in ) : ; ) -
formula (11): times with methylene chloride and the combined organic

in PBS bufter are stirred in separate vessels at room tempera-
ture for 12 hours. The reaction solutions are extracted three

20 layers are dried over magnesium sulphate and filtered and the
solvent is evaporated under reduced pressure. The resulting
1) Me residues are dissolved in double distilled water and loaded

O O
O\)I\ )J\ onto an anion exchange column. Unreacted PEG linker is
mpEG " 0 07~ No—N ’s
(6]

an

eluted with water and the products are eluted with NH,HCO,
solution. Fractions containing pure products are pooled and
lypophilized to yield the conjugates SEQ ID NOs: 48 and 63,
respectively as show in formulas (IITA) and (I1IB):

(ITIA)

o— Il) —0— GsMeCsTsgstsgsasasgsasgsasgsTsGsT_ OH
H O

(IIIB)

o— Il)_ o— MecsAsMeCstsgsgscstsgstsascsasTsMeC sMeC_ OH
H o

50 wherein each of the oligomers of SEQ ID NOs: 48 and 63 is
attached to a PEG polymer having average molecular weight
of 12,000 via a releasable linker.

Chemical structures of PEG polymer conjugates that can
be made with oligomers having sequences shown in SEQ
NOs: 51, 58 and 77 using the process described above are
respectively shown in formulas (IVA), (IVB) and (IVC):

(IVA)

O—P—0— T T T g.ceasCsasa:gsts g G:G:A—OH

O\)J\ )J\
mPEG (0] O N

H o
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50

-continued

o Me 0
o PR
mPEG (@] O g
Me

o Me 0
/\/O\)J\ )J\
mPEG O O g
Me

wherein bold uppercase letters represent beta-D-oxy-LNA

monomers, lowercase letters represent DNA monomers, the 20

Py
S

subscript “s” represents a phosphorothioate linkage and **C
represent S5-methylcytosine.

IVB)

O—Il’—O—ASMECSMECsasasgstststscststscsASGSMEC— OH

O

ave)

0— Il) - OMECsMeCsMeCsasasgsgscsascstsgscsAsGsA_ OH

o

Activated oligomers that can be used in this process to
respectively make the conjugates shown in formulas (NA),
(IVB) and (IVC) have the chemical structures shown in for-
mulas (VA), (VB) and (VC):

(VA)
(€]

/\/\/\/O — P—O0—T,T,T,g,a:csa:csasa 8t GG A—OH
HN |

o
(VB)
(€]

/\/\/\/0— P—O0— AMCMCaa gt ttcdttc AGMC—OH
HN |

o
(VG
(€]

/\/\/\/O —P—O0—MeC MeC Mo g a9 g coacotog oA G A—OH.
H,N |

o
SEQUENCE LISTING

<160> NUMBER OF SEQ ID NOS: 106

<210> SEQ ID NO 1

<211> LENGTH: 4314

<212> TYPE: DNA

<213> ORGANISM: homo sapiens

<400> SEQUENCE: 1

cgagatceeyg gggagecage ttgetgggag agegggacgg tcecggagcaa geccagagge 60

agaggaggcyg acagagggaa aaagggccga gctageceget ccagtgetgt acaggagecg 120

aagggacgca ccacgccage cccagecegg ctecagegac agccaacgcee tcttgcageg 180

cggeggette gaagecgeeg cecggagetyg ccectttecte tteggtgaag tttttaaaag 240

ctgctaaaga cteggaggaa gcaaggaaag tgectggtag gactgacgge tgectttgte 300

ctectectet ccacceegece tecccccace ctgectteee cecctecece gtettetete 360

cegeagetge cteagtegge tactctcage caacccccct caccaccctt ctecccacce 420

gececcecege cceegtegge ccagegetge cageccgagt ttgcagagag gtaactccct 480

ttggectgega gegggegage tagetgcaca ttgcaaagaa ggctcttagg agccaggcega 540
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ctggggageg gettcagcac tgcagecacg acccgectgyg ttaggctgea cgcggagaga 600
accctetgtt ttcccccact ctetctecac ctectectge cttecccace ccgagtgcegyg 660
agccagagat caaaagatga aaaggcagtc aggtcttcag tagccaaaaa acaaaacaaa 720
caaaaacaaa aaagccgaaa taaaagaaaa agataataac tcagttctta tttgcaccta 780
cttcagtgga cactgaattt ggaaggtgga ggattttgtt tttttctttt aagatctggg 840
catcttttga atctaccctt caagtattaa gagacagact gtgagcctag cagggcagat 900
cttgteccace gtgtgtette ttetgcacga gactttgagg ctgtcagage getttttgeg 960
tggttgctce cgcaagttte cttcectcetgga gcttceccegeca ggtgggcage tagctgcagce 1020
gactaccgca tcatcacagc ctgttgaact cttctgagca agagaagggg aggcggggta 1080
agggaagtag gtggaagatt cagccaagct caaggatgga agtgcagtta gggctgggaa 1140
gggtctacce tecggecgcecg tccaagacct accgaggagce tttccagaat ctgttccaga 1200
gegtgegega agtgatccag aacccgggece ccaggcacce agaggcecgeg agcegcagcac 1260
cteceggege cagtttgetg ctgctgeage agcagcagea gcagcagcag cagcagcagce 1320
agcagcagca gcagcagcag cagcagcagce agcaagagac tagccccagyg cagcagcagce 1380
agcagcaggg tgaggatggt tctccccaag cecatcgtag aggccccaca ggctacctgg 1440
tcctggatga ggaacagcaa ccttcacage cgcagtcegge cctggagtge caccccgaga 1500
gaggttgegt cccagagcect ggagecgecg tggcecgecag caaggggcetg cegcagcage 1560
tgccagcacce tccggacgag gatgactcag ctgccccatce cacgttgtece ctgectgggece 1620
ccactttcce cggcttaage agctgctceccecg ctgaccttaa agacatcctg agcgaggceca 1680
gcaccatgca actccttcag caacagcagce aggaagcagt atccgaaggce agcagcageg 1740
ggagagcgayg ggaggcecteg ggggetccca cttectecaa ggacaattac ttagggggea 1800
cttcgaccat ttctgacaac gccaaggagt tgtgtaaggce agtgtcggtg tcecatgggcece 1860
tgggtgtgga ggcgttggag catctgagtc caggggaaca gcttcggggg gattgcatgt 1920
acgccccact tttgggagtt ccacccgcectg tgcgtcccac tecttgtgece ccattggecg 1980
aatgcaaagg ttctctgcta gacgacagcg caggcaagag cactgaagat actgctgagt 2040
attccececttt caagggaggt tacaccaaag ggctagaagg cgagagccta ggctgctcetg 2100
gcagcgctge agcagggagce tccgggacac ttgaactgec gtctaccctg tctetctaca 2160
agtccggage actggacgag gcagctgcegt accagagtcecg cgactactac aactttccac 2220
tggctetgge cggaccgecg ccccectecge cgectecceca tecccacget cgcatcaage 2280
tggagaacce gctggactac ggcagegect gggeggetge ggeggcegceayg tgccgetatg 2340
gggacctgge gagectgcat ggcgegggtg cagcegggace cggttetggg tcaccctceag 2400
ccgccgette ctcatcctgg cacactcectcet tcacagecga agaaggccag ttgtatggac 2460
cgtgtggtgg tggtgggggt ggtggcggceg geggeggegg cggeggegge ggcggeggey 2520
geggeggegy cggcgaggeyg ggagetgtag ccccectacgg ctacactegg cecectcagyg 2580
ggctggcggyg ccaggaaagc gacttcaccg cacctgatgt gtggtaccct ggcggcatgg 2640
tgagcagagt gccctatcecc agtcccactt gtgtcaaaag cgaaatgggce ccctggatgg 2700
atagctactc cggaccttac ggggacatgc gtttggagac tgccagggac catgttttgce 2760
ccattgacta ttactttcca ccccagaaga cctgcctgat ctgtggagat gaagcettctg 2820
ggtgtcacta tggagctctc acatgtggaa gctgcaaggt cttcttcaaa agagccgcetg 2880
aagggaaaca gaagtacctg tgcgccagca gaaatgattg cactattgat aaattccgaa 2940
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ggaaaaattg tccatcttgt cgtcttcecgga aatgttatga agcagggatg actctgggag 3000

cceggaaget gaagaaactt ggtaatctga aactacagga ggaaggagag gcttccagca 3060

ccaccagcce cactgaggag acaacccaga agctgacagt gtcacacatt gaaggctatg 3120

aatgtcagcce catctttetg aatgtcectgg aagccattga geccaggtgta gtgtgtgetg 3180

gacacgacaa caaccagccce gactcctttg cagccttget ctcectagectce aatgaactgg 3240

gagagagaca gcttgtacac gtggtcaagt gggccaaggc cttgcctggce ttccgcaact 3300

tacacgtgga cgaccagatg gctgtcattce agtactcctg gatggggctce atggtgtttg 3360

ccatgggctg gecgatcctte accaatgtca actccaggat gectctactte geccctgatce 3420

tggttttcaa tgagtaccgc atgcacaagt cccggatgta cagccagtgt gtccgaatga 3480

ggcacctcte tcaagagttt ggatggctcc aaatcaccece ccaggaattce ctgtgcatga 3540

aagcactgct actcttcage attattccag tggatgggct gaaaaatcaa aaattctttg 3600

atgaacttcg aatgaactac atcaaggaac tcgatcgtat cattgcatgc aaaagaaaaa 3660

atcccacatc ctgctcaaga cgcttctacce agctcaccaa gctcctggac tecgtgcagce 3720

ctattgcgag agagctgcat cagttcactt ttgacctgct aatcaagtca cacatggtga 3780

gcgtggactt tccggaaatg atggcagaga tcatctctgt gcaagtgccc aagatccettt 3840

ctgggaaagt caagcccatc tatttccaca cccagtgaag cattggaaac cctatttcce 3900

caccccagcet catgecccect ttcagatgte ttetgectgt tataactctg cactactcect 3960

ctgcagtgcce ttggggaatt tectctattg atgtacagtc tgtcatgaac atgttcecctga 4020

attctatttg ctgggctttt tttttctctt tctetecttt ctttttcectte tteeccteect 4080

atctaaccct cccatggcac cttcagactt tgcttcccat tgtggctcect atctgtgttt 4140

tgaatggtgt tgtatgcctt taaatctgtg atgatcctca tatggcccag tgtcaagttg 4200

tgcttgttta cagcactact ctgtgccagce cacacaaacg tttacttatc ttatgccacg 4260

ggaagtttag agagctaaga ttatctgggg aaatcaaaac aaaaacaagc aaac 4314

<210> SEQ ID NO 2

<211> LENGTH: 16

<212> TYPE: DNA

<213> ORGANISM: artificial

<220> FEATURE:

<223> OTHER INFORMATION: LNA oligomer Sequence/oligomer Sequence motif

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1)..(1l6

<223> OTHER INFORMATION: nucleotide or nucleotide analogues - optionally
phosphorothiocate

<400> SEQUENCE: 2

gagaaccatc ctcacc 16

<210> SEQ ID NO 3

<211> LENGTH: 16

<212> TYPE: DNA

<213> ORGANISM: artificial

<220> FEATURE:

<223> OTHER INFORMATION: LNA oligomer Sequence/oligomer Sequence motif

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1)..(1l6

<223> OTHER INFORMATION: nucleotide or nucleotide analogues - optionally
phosphorothiocate

<400> SEQUENCE: 3

ggaccaggta gcctgt 16
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<210> SEQ ID NO 4

<211> LENGTH: 16

<212> TYPE: DNA

<213> ORGANISM: artificial

<220> FEATURE:

<223> OTHER INFORMATION: LNA oligomer Sequence/oligomer Sequence motif

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1)..(16)

<223> OTHER INFORMATION: nucleotide or nucleotide analogues - optionally
phosphorothiocate

<400> SEQUENCE: 4

ccectggact cagatg 16

<210> SEQ ID NO 5

<211> LENGTH: 16

<212> TYPE: DNA

<213> ORGANISM: artificial

<220> FEATURE:

<223> OTHER INFORMATION: LNA oligomer Sequence/oligomer Sequence motif

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1)..(16)

<223> OTHER INFORMATION: nucleotide or nucleotide analogues - optionally
phosphorothiocate

<400> SEQUENCE: 5

gcacaaggag tgggac 16

<210> SEQ ID NO 6

<211> LENGTH: 16

<212> TYPE: DNA

<213> ORGANISM: artificial

<220> FEATURE:

<223> OTHER INFORMATION: LNA oligomer Sequence/oligomer Sequence motif

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1)..(16)

<223> OTHER INFORMATION: nucleotide or nucleotide analogues - optionally
phosphorothiocate

<400> SEQUENCE: 6

gctgtgaaga gagtgt 16

<210> SEQ ID NO 7

<211> LENGTH: 16

<212> TYPE: DNA

<213> ORGANISM: artificial

<220> FEATURE:

<223> OTHER INFORMATION: LNA oligomer Sequence/oligomer Sequence motif

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1)..(16)

<223> OTHER INFORMATION: nucleotide or nucleotide analogues - optionally
phosphorothiocate

<400> SEQUENCE: 7

tttgacacaa gtggga 16

<210> SEQ ID NO 8

<211> LENGTH: 16

<212> TYPE: DNA

<213> ORGANISM: artificial

<220> FEATURE:

<223> OTHER INFORMATION: LNA oligomer Sequence/oligomer Sequence motif
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1)..(16)

<223> OTHER INFORMATION: nucleotide or nucleotide analogues - optionally
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<400>

phosphorothiocate

SEQUENCE: 8

gtgacaccca gaagct 16

<210>
<211>
<212>
<213>
<220>
<223>
<220>
<221>
<222>
<223>

<400>

SEQ ID NO 9

LENGTH: 16

TYPE: DNA

ORGANISM: artificial

FEATURE:

OTHER INFORMATION: LNA oligomer Sequence/oligomer Sequence motif
FEATURE:

NAME/KEY: misc_feature

LOCATION: (1)..(16)

OTHER INFORMATION: nucleotide or nucleotide analogues - optionally
phosphorothiocate

SEQUENCE: 9

catccctget tcataa 16

<210>
<211>
<212>
<213>
<220>
<223>
<220>
<221>
<222>
<223>

<400>

SEQ ID NO 10

LENGTH: 16

TYPE: DNA

ORGANISM: artificial

FEATURE:

OTHER INFORMATION: LNA oligomer Sequence/oligomer Sequence motif
FEATURE:

NAME/KEY: misc_feature

LOCATION: (1)..(16)

OTHER INFORMATION: nucleotide or nucleotide analogues - optionally
phosphorothiocate

SEQUENCE: 10

accaagtttc ttcagce 16

<210>
<211>
<212>
<213>
<220>
<223>
<220>
<221>
<222>
<223>

<400>

SEQ ID NO 11

LENGTH: 16

TYPE: DNA

ORGANISM: artificial

FEATURE:

OTHER INFORMATION: LNA oligomer Sequence/oligomer Sequence motif
FEATURE:

NAME/KEY: misc_feature

LOCATION: (1)..(16)

OTHER INFORMATION: nucleotide or nucleotide analogues - optionally
phosphorothiocate

SEQUENCE: 11

cttggecceccac ttgacc 16

<210>
<211>
<212>
<213>
<220>
<223>
<220>
<221>
<222>
<223>

<400>

SEQ ID NO 12

LENGTH: 16

TYPE: DNA

ORGANISM: artificial

FEATURE:

OTHER INFORMATION: LNA oligomer Sequence/oligomer Sequence motif
FEATURE:

NAME/KEY: misc_feature

LOCATION: (1)..(16)

OTHER INFORMATION: nucleotide or nucleotide analogues - optionally
phosphorothiocate

SEQUENCE: 12

tcetggagtt gacatt 16

<210>
<211>
<212>
<213>
<220>

SEQ ID NO 13

LENGTH: 16

TYPE: DNA

ORGANISM: artificial
FEATURE:
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<221> NAME/KEY: misc_feature

<222> LOCATION: (1)..(16)

<223> OTHER INFORMATION: nucleotide or nucleotide analogues - optionally
phosphorothiocate

<400> SEQUENCE: 13

cactggcectgt acatcc 16

<210> SEQ ID NO 14

<211> LENGTH: 16

<212> TYPE: DNA

<213> ORGANISM: artificial

<220> FEATURE:

<223> OTHER INFORMATION: LNA oligomer Sequence/oligomer Sequence motif

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1)..(16)

<223> OTHER INFORMATION: nucleotide or nucleotide analogues - optionally
phosphorothiocate

<400> SEQUENCE: 14

catccaaact cttgag 16

<210> SEQ ID NO 15

<211> LENGTH: 16

<212> TYPE: DNA

<213> ORGANISM: artificial

<220> FEATURE:

<223> OTHER INFORMATION: LNA oligomer Sequence/oligomer Sequence motif

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1)..(16)

<223> OTHER INFORMATION: nucleotide or nucleotide analogues - optionally
phosphorothiocate

<400> SEQUENCE: 15

gctttcatge acagga 16

<210> SEQ ID NO 16

<211> LENGTH: 16

<212> TYPE: DNA

<213> ORGANISM: artificial

<220> FEATURE:

<223> OTHER INFORMATION: LNA oligomer Sequence/oligomer Sequence motif

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1)..(16)

<223> OTHER INFORMATION: nucleotide or nucleotide analogues - optionally
phosphorothiocate

<400> SEQUENCE: 16

gaagttcatc aaagaa 16

<210> SEQ ID NO 17

<211> LENGTH: 16

<212> TYPE: DNA

<213> ORGANISM: artificial

<220> FEATURE:

<223> OTHER INFORMATION: LNA oligomer Sequence/oligomer Sequence motif

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1)..(16)

<223> OTHER INFORMATION: nucleotide or nucleotide analogues - optionally
phosphorothiocate

<400> SEQUENCE: 17
agttccttga tgtagt 16

<210> SEQ ID NO 18
<211> LENGTH: 16
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<212> TYPE: DNA

<213> ORGANISM: artificial

<220> FEATURE:

<223> OTHER INFORMATION: LNA oligomer Sequence/oligomer Sequence motif

<400> SEQUENCE: 18

ttgcacagag atgatc 16

<210> SEQ ID NO 19

<211> LENGTH: 16

<212> TYPE: DNA

<213> ORGANISM: artificial

<220> FEATURE:

<223> OTHER INFORMATION: LNA oligomer Sequence/oligomer Sequence motif

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1)..(16)

<223> OTHER INFORMATION: nucleotide or nucleotide analogues - optionally
phosphorothiocate

<400> SEQUENCE: 19

gatgggcttg acttte 16

<210> SEQ ID NO 20

<211> LENGTH: 16

<212> TYPE: DNA

<213> ORGANISM: artificial

<220> FEATURE:

<223> OTHER INFORMATION: LNA oligomer Sequence/oligomer Sequence motif

<400> SEQUENCE: 20

caggcagaag acatct 16

<210> SEQ ID NO 21

<211> LENGTH: 16

<212> TYPE: DNA

<213> ORGANISM: artificial

<220> FEATURE:

<223> OTHER INFORMATION: LNA oligomer Sequence/oligomer Sequence motif

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1)..(16)

<223> OTHER INFORMATION: nucleotide or nucleotide analogues - optionally
phosphorothiocate

<400> SEQUENCE: 21

cccaaggcac tgcaga 16

<210> SEQ ID NO 22

<211> LENGTH: 16

<212> TYPE: DNA

<213> ORGANISM: artificial

<220> FEATURE:

<223> OTHER INFORMATION: LNA oligomer Sequence/oligomer Sequence motif

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1)..(16)

<223> OTHER INFORMATION: nucleotide or nucleotide analogues - optionally
phosphorothiocate

<400> SEQUENCE: 22

gctgacatte atagcece 16

<210> SEQ ID NO 23

<211> LENGTH: 16

<212> TYPE: DNA

<213> ORGANISM: artificial

<220> FEATURE:

<223> OTHER INFORMATION: LNA oligomer Sequence/oligomer Sequence motif
<220> FEATURE:
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<221> NAME/KEY: misc_feature
<222> LOCATION: (1)..(16)
<223> OTHER INFORMATION: 3-10-3 Gapmer - optionally phosphorothiocate

<400> SEQUENCE: 23

gagaaccatc ctcacc 16

<210> SEQ ID NO 24

<211> LENGTH: 16

<212> TYPE: DNA

<213> ORGANISM: artificial

<220> FEATURE:

<223> OTHER INFORMATION: LNA oligomer Sequence/oligomer Sequence motif
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1)..(16)

<223> OTHER INFORMATION: 3-10-3 Gapmer - optionally phosphorothiocate

<400> SEQUENCE: 24

ggaccaggta gcctgt 16

<210> SEQ ID NO 25

<211> LENGTH: 16

<212> TYPE: DNA

<213> ORGANISM: artificial

<220> FEATURE:

<223> OTHER INFORMATION: LNA oligomer Sequence/oligomer Sequence motif
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1)..(16)

<223> OTHER INFORMATION: 3-10-3 Gapmer - optionally phosphorothiocate

<400> SEQUENCE: 25

ccectggact cagatg 16

<210> SEQ ID NO 26

<211> LENGTH: 16

<212> TYPE: DNA

<213> ORGANISM: artificial

<220> FEATURE:

<223> OTHER INFORMATION: LNA oligomer Sequence/oligomer Sequence motif
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1)..(16)

<223> OTHER INFORMATION: 3-10-3 Gapmer - optionally phosphorothiocate

<400> SEQUENCE: 26

gcacaaggag tgggac 16

<210> SEQ ID NO 27

<211> LENGTH: 16

<212> TYPE: DNA

<213> ORGANISM: artificial

<220> FEATURE:

<223> OTHER INFORMATION: LNA oligomer Sequence/oligomer Sequence motif
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1)..(16)

<223> OTHER INFORMATION: 3-10-3 Gapmer - optionally phosphorothiocate

<400> SEQUENCE: 27

gctgtgaaga gagtgt 16

<210> SEQ ID NO 28

<211> LENGTH: 16

<212> TYPE: DNA

<213> ORGANISM: artificial

<220> FEATURE:

<223> OTHER INFORMATION: LNA oligomer Sequence/oligomer Sequence motif
<220> FEATURE:
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<221> NAME/KEY: misc_feature
<222> LOCATION: (1)..(16)
<223> OTHER INFORMATION: 3-10-3 Gapmer - optionally phosphorothiocate

<400> SEQUENCE: 28

tttgacacaa gtggga 16

<210> SEQ ID NO 29

<211> LENGTH: 16

<212> TYPE: DNA

<213> ORGANISM: artificial

<220> FEATURE:

<223> OTHER INFORMATION: LNA oligomer Sequence/oligomer Sequence motif
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1)..(16)

<223> OTHER INFORMATION: 3-10-3 Gapmer - optionally phosphorothiocate

<400> SEQUENCE: 29

gtgacaccca gaagct 16

<210> SEQ ID NO 30

<211> LENGTH: 16

<212> TYPE: DNA

<213> ORGANISM: artificial

<220> FEATURE:

<223> OTHER INFORMATION: LNA oligomer Sequence/oligomer Sequence motif
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1)..(16)

<223> OTHER INFORMATION: 3-10-3 Gapmer - optionally phosphorothiocate

<400> SEQUENCE: 30

catccctget tcataa 16

<210> SEQ ID NO 31

<211> LENGTH: 16

<212> TYPE: DNA

<213> ORGANISM: artificial

<220> FEATURE:

<223> OTHER INFORMATION: LNA oligomer Sequence/oligomer Sequence motif
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1)..(16)

<223> OTHER INFORMATION: 3-10-3 Gapmer - optionally phosphorothiocate

<400> SEQUENCE: 31

accaagtttc ttcagce 16

<210> SEQ ID NO 32

<211> LENGTH: 16

<212> TYPE: DNA

<213> ORGANISM: artificial

<220> FEATURE:

<223> OTHER INFORMATION: LNA oligomer Sequence/oligomer Sequence motif
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1)..(16)

<223> OTHER INFORMATION: 3-10-3 Gapmer - optionally phosphorothiocate

<400> SEQUENCE: 32

cttggecceccac ttgacc 16

<210> SEQ ID NO 33

<211> LENGTH: 16

<212> TYPE: DNA

<213> ORGANISM: artificial

<220> FEATURE:

<223> OTHER INFORMATION: LNA oligomer Sequence/oligomer Sequence motif
<220> FEATURE:
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<221> NAME/KEY: misc_feature
<222> LOCATION: (1)..(16)
<223> OTHER INFORMATION: 3-10-3 Gapmer - optionally phosphorothiocate

<400> SEQUENCE: 33

tcetggagtt gacatt 16

<210> SEQ ID NO 34

<211> LENGTH: 16

<212> TYPE: DNA

<213> ORGANISM: artificial

<220> FEATURE:

<223> OTHER INFORMATION: LNA oligomer Sequence/oligomer Sequence motif
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1)..(16)

<223> OTHER INFORMATION: 3-10-3 Gapmer - optionally phosphorothiocate

<400> SEQUENCE: 34

cactggcectgt acatcc 16

<210> SEQ ID NO 35

<211> LENGTH: 16

<212> TYPE: DNA

<213> ORGANISM: artificial

<220> FEATURE:

<223> OTHER INFORMATION: LNA oligomer Sequence/oligomer Sequence motif
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1)..(16)

<223> OTHER INFORMATION: 3-10-3 Gapmer - optionally phosphorothiocate

<400> SEQUENCE: 35

catccaaact cttgag 16

<210> SEQ ID NO 36

<211> LENGTH: 16

<212> TYPE: DNA

<213> ORGANISM: artificial

<220> FEATURE:

<223> OTHER INFORMATION: LNA oligomer Sequence/oligomer Sequence motif
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1)..(16)

<223> OTHER INFORMATION: 3-10-3 Gapmer - optionally phosphorothiocate

<400> SEQUENCE: 36

gctttcatge acagga 16

<210> SEQ ID NO 37

<211> LENGTH: 16

<212> TYPE: DNA

<213> ORGANISM: artificial

<220> FEATURE:

<223> OTHER INFORMATION: LNA oligomer Sequence/oligomer Sequence motif
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1)..(16)

<223> OTHER INFORMATION: 3-10-3 Gapmer - optionally phosphorothiocate

<400> SEQUENCE: 37

gaagttcatc aaagaa 16

<210> SEQ ID NO 38

<211> LENGTH: 16

<212> TYPE: DNA

<213> ORGANISM: artificial

<220> FEATURE:

<223> OTHER INFORMATION: LNA oligomer Sequence/oligomer Sequence motif
<220> FEATURE:
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<221> NAME/KEY: misc_feature
<222> LOCATION: (1)..(16)
<223> OTHER INFORMATION: 3-10-3 Gapmer - optionally phosphorothiocate

<400> SEQUENCE: 38

agttccttga tgtagt 16

<210> SEQ ID NO 39

<211> LENGTH: 16

<212> TYPE: DNA

<213> ORGANISM: artificial

<220> FEATURE:

<223> OTHER INFORMATION: LNA oligomer Sequence/oligomer Sequence motif
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1)..(16)

<223> OTHER INFORMATION: 3-10-3 Gapmer - optionally phosphorothiocate

<400> SEQUENCE: 39

ttgcacagag atgatc 16

<210> SEQ ID NO 40

<211> LENGTH: 16

<212> TYPE: DNA

<213> ORGANISM: artificial

<220> FEATURE:

<223> OTHER INFORMATION: LNA oligomer Sequence/oligomer Sequence motif
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1)..(16)

<223> OTHER INFORMATION: 3-10-3 Gapmer - optionally phosphorothiocate

<400> SEQUENCE: 40

gatgggcttg acttte 16

<210> SEQ ID NO 41

<211> LENGTH: 16

<212> TYPE: DNA

<213> ORGANISM: artificial

<220> FEATURE:

<223> OTHER INFORMATION: LNA oligomer Sequence/oligomer Sequence motif
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1)..(16)

<223> OTHER INFORMATION: 3-10-3 Gapmer - optionally phosphorothiocate

<400> SEQUENCE: 41

caggcagaag acatct 16

<210> SEQ ID NO 42

<211> LENGTH: 16

<212> TYPE: DNA

<213> ORGANISM: artificial

<220> FEATURE:

<223> OTHER INFORMATION: LNA oligomer Sequence/oligomer Sequence motif
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1)..(16)

<223> OTHER INFORMATION: 3-10-3 Gapmer - optionally phosphorothiocate

<400> SEQUENCE: 42

cccaaggcac tgcaga 16

<210> SEQ ID NO 43

<211> LENGTH: 16

<212> TYPE: DNA

<213> ORGANISM: artificial

<220> FEATURE:

<223> OTHER INFORMATION: LNA oligomer Sequence/oligomer Sequence motif
<220> FEATURE:
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<221> NAME/KEY: misc_feature
<222> LOCATION: (1)..(16)
<223> OTHER INFORMATION: 3-10-3 Gapmer - optionally phosphorothiocate

<400> SEQUENCE: 43

gctgacatte atagcece 16

<210> SEQ ID NO 44

<211> LENGTH: 16

<212> TYPE: DNA

<213> ORGANISM: artificial

<220> FEATURE:

<223> OTHER INFORMATION: LNA oligomer Sequence/oligomer Sequence motif
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1)..(16)

<223> OTHER INFORMATION: 3-10-3 LNA Gapmer - fully phosphorothioate

<400> SEQUENCE: 44

gagaaccatc ctcacc 16

<210> SEQ ID NO 45

<211> LENGTH: 16

<212> TYPE: DNA

<213> ORGANISM: artificial

<220> FEATURE:

<223> OTHER INFORMATION: LNA oligomer Sequence/oligomer Sequence motif
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1)..(16)

<223> OTHER INFORMATION: 3-10-3 LNA Gapmer - fully phosphorothioate

<400> SEQUENCE: 45

ggaccaggta gcctgt 16

<210> SEQ ID NO 46

<211> LENGTH: 16

<212> TYPE: DNA

<213> ORGANISM: artificial

<220> FEATURE:

<223> OTHER INFORMATION: LNA oligomer Sequence/oligomer Sequence motif
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1)..(16)

<223> OTHER INFORMATION: 3-10-3 LNA Gapmer - fully phosphorothioate

<400> SEQUENCE: 46

ccectggact cagatg 16

<210> SEQ ID NO 47

<211> LENGTH: 16

<212> TYPE: DNA

<213> ORGANISM: artificial

<220> FEATURE:

<223> OTHER INFORMATION: LNA oligomer Sequence/oligomer Sequence motif
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1)..(16)

<223> OTHER INFORMATION: 3-10-3 LNA Gapmer - fully phosphorothioate

<400> SEQUENCE: 47

gcacaaggag tgggac 16

<210> SEQ ID NO 48

<211> LENGTH: 16

<212> TYPE: DNA

<213> ORGANISM: artificial

<220> FEATURE:

<223> OTHER INFORMATION: LNA oligomer Sequence/oligomer Sequence motif
<220> FEATURE:
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<221> NAME/KEY: misc_feature
<222> LOCATION: (1)..(1l6
<223> OTHER INFORMATION: 3-10-3 LNA Gapmer - fully phosphorothioate

<400> SEQUENCE: 48

gctgtgaaga gagtgt 16

<210> SEQ ID NO 49

<211> LENGTH: 14

<212> TYPE: DNA

<213> ORGANISM: artificial

<220> FEATURE:

<223> OTHER INFORMATION: LNA oligomer Sequence/oligomer Sequence motif
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1)..(14)

<223> OTHER INFORMATION: 3-9-2 LNA Gapmer - fully phosphorothiocate

<400> SEQUENCE: 49

ctgtgaagag agtg 14

<210> SEQ ID NO 50

<211> LENGTH: 12

<212> TYPE: DNA

<213> ORGANISM: artificial

<220> FEATURE:

<223> OTHER INFORMATION: LNA oligomer Sequence/oligomer Sequence motif
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1)..(12)

<223> OTHER INFORMATION: 2-8-2 LNA Gapmer - fully phosphorothiocate

<400> SEQUENCE: 50

tgtgaagaga gt 12

<210> SEQ ID NO 51

<211> LENGTH: 16

<212> TYPE: DNA

<213> ORGANISM: artificial

<220> FEATURE:

<223> OTHER INFORMATION: LNA oligomer Sequence/oligomer Sequence motif
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1)..(16)

<223> OTHER INFORMATION: 3-10-3 LNA Gapmer - fully phosphorothioate

<400> SEQUENCE: 51

tttgacacaa gtggga 16

<210> SEQ ID NO 52

<211> LENGTH: 14

<212> TYPE: DNA

<213> ORGANISM: artificial

<220> FEATURE:

<223> OTHER INFORMATION: LNA oligomer Sequence/oligomer Sequence motif
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1)..(14)

<223> OTHER INFORMATION: 3-9-2 LNA Gapmer - fully phosphorothiocate

<400> SEQUENCE: 52

ttgacacaag tggg 14

<210> SEQ ID NO 53

<211> LENGTH: 12

<212> TYPE: DNA

<213> ORGANISM: artificial

<220> FEATURE:

<223> OTHER INFORMATION: LNA oligomer Sequence/oligomer Sequence motif
<220> FEATURE:
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<221> NAME/KEY: misc_feature
<222> LOCATION: (1)..(12)
<223> OTHER INFORMATION: 2-8-2 LNA Gapmer - fully phosphorothiocate

<400> SEQUENCE: 53

tgacacaagt gg 12

<210> SEQ ID NO 54

<211> LENGTH: 16

<212> TYPE: DNA

<213> ORGANISM: artificial

<220> FEATURE:

<223> OTHER INFORMATION: LNA oligomer Sequence/oligomer Sequence motif
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1)..(16)

<223> OTHER INFORMATION: 3-10-3 LNA Gapmer - fully phosphorothioate

<400> SEQUENCE: 54

gtgacaccca gaagct 16

<210> SEQ ID NO 55

<211> LENGTH: 14

<212> TYPE: DNA

<213> ORGANISM: artificial

<220> FEATURE:

<223> OTHER INFORMATION: LNA oligomer Sequence/oligomer Sequence motif
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1)..(14)

<223> OTHER INFORMATION: 3-9-2 LNA Gapmer - fully phosphorothiocate

<400> SEQUENCE: 55

tgacacccag aagc 14

<210> SEQ ID NO 56

<211> LENGTH: 12

<212> TYPE: DNA

<213> ORGANISM: artificial

<220> FEATURE:

<223> OTHER INFORMATION: LNA oligomer Sequence/oligomer Sequence motif
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1)..(12)

<223> OTHER INFORMATION: 2-8-2 LNA Gapmer - fully phosphorothiocate

<400> SEQUENCE: 56

gacacccaga ag 12

<210> SEQ ID NO 57

<211> LENGTH: 16

<212> TYPE: DNA

<213> ORGANISM: artificial

<220> FEATURE:

<223> OTHER INFORMATION: LNA oligomer Sequence/oligomer Sequence motif
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1)..(16)

<223> OTHER INFORMATION: 3-10-3 LNA Gapmer - fully phosphorothioate

<400> SEQUENCE: 57

catccctget tcataa 16

<210> SEQ ID NO 58

<211> LENGTH: 16

<212> TYPE: DNA

<213> ORGANISM: artificial

<220> FEATURE:

<223> OTHER INFORMATION: LNA oligomer Sequence/oligomer Sequence motif
<220> FEATURE:
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<221> NAME/KEY: misc_feature
<222> LOCATION: (1)..(1l6
<223> OTHER INFORMATION: 3-10-3 LNA Gapmer - fully phosphorothioate

<400> SEQUENCE: 58

accaagtttc ttcagce 16

<210> SEQ ID NO 59

<211> LENGTH: 14

<212> TYPE: DNA

<213> ORGANISM: artificial

<220> FEATURE:

<223> OTHER INFORMATION: LNA oligomer Sequence/oligomer Sequence motif
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1)..(14)

<223> OTHER INFORMATION: 3-9-2 LNA Gapmer - fully phosphorothiocate

<400> SEQUENCE: 59

ccaagtttct tcag 14

<210> SEQ ID NO 60

<211> LENGTH: 12

<212> TYPE: DNA

<213> ORGANISM: artificial

<220> FEATURE:

<223> OTHER INFORMATION: LNA oligomer Sequence/oligomer Sequence motif
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1)..(12)

<223> OTHER INFORMATION: 2-8-2 LNA Gapmer - fully phosphorothiocate

<400> SEQUENCE: 60

caagtttctt ca 12

<210> SEQ ID NO 61

<211> LENGTH: 16

<212> TYPE: DNA

<213> ORGANISM: artificial

<220> FEATURE:

<223> OTHER INFORMATION: LNA oligomer Sequence/oligomer Sequence motif
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1)..(16)

<223> OTHER INFORMATION: 3-10-3 LNA Gapmer - fully phosphorothioate

<400> SEQUENCE: 61

cttggecceccac ttgacc 16

<210> SEQ ID NO 62

<211> LENGTH: 16

<212> TYPE: DNA

<213> ORGANISM: artificial

<220> FEATURE:

<223> OTHER INFORMATION: LNA oligomer Sequence/oligomer Sequence motif
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1)..(16)

<223> OTHER INFORMATION: 3-10-3 LNA Gapmer - fully phosphorothioate

<400> SEQUENCE: 62

tcetggagtt gacatt 16

<210> SEQ ID NO 63

<211> LENGTH: 16

<212> TYPE: DNA

<213> ORGANISM: artificial

<220> FEATURE:

<223> OTHER INFORMATION: LNA oligomer Sequence/oligomer Sequence motif
<220> FEATURE:
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<221> NAME/KEY: misc_feature
<222> LOCATION: (1)..(1l6
<223> OTHER INFORMATION: 3-10-3 LNA Gapmer - fully phosphorothioate

<400> SEQUENCE: 63

cactggcectgt acatcc 16

<210> SEQ ID NO 64

<211> LENGTH: 14

<212> TYPE: DNA

<213> ORGANISM: artificial

<220> FEATURE:

<223> OTHER INFORMATION: LNA oligomer Sequence/oligomer Sequence motif
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1)..(14)

<223> OTHER INFORMATION: 3-9-2 LNA Gapmer - fully phosphorothiocate

<400> SEQUENCE: 64

actggctgta catc 14

<210> SEQ ID NO 65

<211> LENGTH: 12

<212> TYPE: DNA

<213> ORGANISM: artificial

<220> FEATURE:

<223> OTHER INFORMATION: LNA oligomer Sequence/oligomer Sequence motif
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1)..(12)

<223> OTHER INFORMATION: 2-8-2 LNA Gapmer - fully phosphorothiocate

<400> SEQUENCE: 65

ctggctgtac at 12

<210> SEQ ID NO 66

<211> LENGTH: 16

<212> TYPE: DNA

<213> ORGANISM: artificial

<220> FEATURE:

<223> OTHER INFORMATION: LNA oligomer Sequence/oligomer Sequence motif
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1)..(16)

<223> OTHER INFORMATION: 3-10-3 LNA Gapmer - fully phosphorothioate

<400> SEQUENCE: 66

catccaaact cttgag 16

<210> SEQ ID NO 67

<211> LENGTH: 16

<212> TYPE: DNA

<213> ORGANISM: artificial

<220> FEATURE:

<223> OTHER INFORMATION: LNA oligomer Sequence/oligomer Sequence motif
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1)..(16)

<223> OTHER INFORMATION: 3-10-3 LNA Gapmer - fully phosphorothioate

<400> SEQUENCE: 67

gctttcatge acagga 16

<210> SEQ ID NO 68

<211> LENGTH: 16

<212> TYPE: DNA

<213> ORGANISM: artificial

<220> FEATURE:

<223> OTHER INFORMATION: LNA oligomer Sequence/oligomer Sequence motif
<220> FEATURE:
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<221> NAME/KEY: misc_feature
<222> LOCATION: (1)..(1l6
<223> OTHER INFORMATION: 3-10-3 LNA Gapmer - fully phosphorothioate

<400> SEQUENCE: 68

gaagttcatc aaagaa 16

<210> SEQ ID NO 69

<211> LENGTH: 16

<212> TYPE: DNA

<213> ORGANISM: artificial

<220> FEATURE:

<223> OTHER INFORMATION: LNA oligomer Sequence/oligomer Sequence motif
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1)..(16)

<223> OTHER INFORMATION: 3-10-3 LNA Gapmer - fully phosphorothioate

<400> SEQUENCE: 69

agttccttga tgtagt 16

<210> SEQ ID NO 70

<211> LENGTH: 14

<212> TYPE: DNA

<213> ORGANISM: artificial

<220> FEATURE:

<223> OTHER INFORMATION: LNA oligomer Sequence/oligomer Sequence motif
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1)..(14)

<223> OTHER INFORMATION: 3-9-2 LNA Gapmer - fully phosphorothiocate
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1)..(14)

<223> OTHER INFORMATION: 3-9-2 LNA Gapmer - fully phosphorothiocate

<400> SEQUENCE: 70

gttcecttgat gtag 14

<210> SEQ ID NO 71

<211> LENGTH: 12

<212> TYPE: DNA

<213> ORGANISM: artificial

<220> FEATURE:

<223> OTHER INFORMATION: LNA oligomer Sequence/oligomer Sequence motif
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1)..(12)

<223> OTHER INFORMATION: 2-8-2 LNA Gapmer - fully phosphorothiocate

<400> SEQUENCE: 71

tteccttgatg ta 12

<210> SEQ ID NO 72

<211> LENGTH: 16

<212> TYPE: DNA

<213> ORGANISM: artificial

<220> FEATURE:

<223> OTHER INFORMATION: LNA oligomer Sequence/oligomer Sequence motif
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1)..(16)

<223> OTHER INFORMATION: 3-10-3 LNA Gapmer - fully phosphorothioate

<400> SEQUENCE: 72
ttgcacagag atgatc 16
<210> SEQ ID NO 73

<211> LENGTH: 16
<212> TYPE: DNA
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<213> ORGANISM: artificial

<220> FEATURE:

<223> OTHER INFORMATION: LNA oligomer Sequence/oligomer Sequence motif
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1)..(16)

<223> OTHER INFORMATION: 3-10-3 LNA Gapmer - fully phosphorothioate

<400> SEQUENCE: 73

gatgggcttg acttte 16

<210> SEQ ID NO 74

<211> LENGTH: 14

<212> TYPE: DNA

<213> ORGANISM: artificial

<220> FEATURE:

<223> OTHER INFORMATION: LNA oligomer Sequence/oligomer Sequence motif
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1)..(14)

<223> OTHER INFORMATION: 3-9-2 LNA Gapmer - fully phosphorothiocate

<400> SEQUENCE: 74

atgggcttga cttt 14

<210> SEQ ID NO 75

<211> LENGTH: 12

<212> TYPE: DNA

<213> ORGANISM: artificial

<220> FEATURE:

<223> OTHER INFORMATION: LNA oligomer Sequence/oligomer Sequence motif
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1)..(12)

<223> OTHER INFORMATION: 2-8-2 LNA Gapmer - fully phosphorothiocate

<400> SEQUENCE: 75

tgggcttgac tt 12

<210> SEQ ID NO 76

<211> LENGTH: 16

<212> TYPE: DNA

<213> ORGANISM: artificial

<220> FEATURE:

<223> OTHER INFORMATION: LNA oligomer Sequence/oligomer Sequence motif
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1)..(16)

<223> OTHER INFORMATION: 3-10-3 LNA Gapmer - fully phosphorothioate

<400> SEQUENCE: 76

caggcagaag acatct 16

<210> SEQ ID NO 77

<211> LENGTH: 16

<212> TYPE: DNA

<213> ORGANISM: artificial

<220> FEATURE:

<223> OTHER INFORMATION: LNA oligomer Sequence/oligomer Sequence motif
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1)..(16)

<223> OTHER INFORMATION: 3-10-3 LNA Gapmer - fully phosphorothioate

<400> SEQUENCE: 77
cccaaggcac tgcaga 16
<210> SEQ ID NO 78

<211> LENGTH: 14
<212> TYPE: DNA
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<213> ORGANISM: artificial

<220> FEATURE:

<223> OTHER INFORMATION: LNA oligomer Sequence/oligomer Sequence motif

<220> FEATURE:

<221> NAME/KEY: misc_feature
<222> LOCATION: (1)..(14)

<223> OTHER INFORMATION:

<400> SEQUENCE: 78
ccaaggcact gcag
<210> SEQ ID NO 79

<211> LENGTH: 12
<212> TYPE: DNA

<213> ORGANISM: artificial

<220> FEATURE:

3-9-2 LNA Gapmer - fully phosphorothiocate

14

<223> OTHER INFORMATION: LNA oligomer Sequence/oligomer Sequence motif

<220> FEATURE:

<221> NAME/KEY: misc_feature
<222> LOCATION: (1)..(12)

<223> OTHER INFORMATION:

<400> SEQUENCE: 79
caaggcactyg ca
<210> SEQ ID NO 80

<211> LENGTH: 16
<212> TYPE: DNA

<213> ORGANISM: artificial

<220> FEATURE:

2-8-2 LNA Gapmer - fully phosphorothiocate

12

<223> OTHER INFORMATION: LNA oligomer Sequence/oligomer Sequence motif

<220> FEATURE:

<221> NAME/KEY: misc_feature
<222> LOCATION: (1)..(1s6)

<223> OTHER INFORMATION:

<400> SEQUENCE: 80
getgacatte atagec
<210> SEQ ID NO 81

<211> LENGTH: 2999
<212> TYPE: DNA

<213> ORGANISM: Mus musculus

<400> SEQUENCE: 81

gaattcggtyg gaagctacag

tctacccacyg geccccatee

tgcgcgaage gatccagaac

ceggegecty tttacageag

acactgagga tggttctecct

aggaggaaca gcagccttca

gcctccecga gectggggeg

ctcctecaga tcaggatgac

tcccaggett aagcagetge

tgcaacttct tcagcagcag

aacagcagca ggaggtaatc

ctcectette ctccaaggat

aggagttgtyg taaagcagtg

tgagtccagyg ggaacagcett

acaagctcaa

aagacctatc

cegggeccca

aggcaggaga

caagcccaca

cagcagcagg

gecacegete

tcagctgece

tccgecgaca

caacaacagc

tccgaaggea

agttacctag

tctgtgteca

cggggagact

ggatggaggt

gaggagcgtt

ggcaccctga

ctagceceeg

tcagaggecc

cagcctecga

ctggcaaggg

catccacgtt

ttaaagacat

agcagcacca

gcagcgcaag

ggggcaatte

tgggattggg

gecatgtacge

gcagttaggg

ccagaatctyg

ggcegetaac

geggeggcegg

cacaggctac

gggccaccect

getgeegeag

gtcectgetyg

tttgaacgag

acagcagcac

agccagggag

aaccatatct

tgtggaagca

gtcegetectg

3-10-3 LNA Gapmer - fully phosphorothiocate

ctgggaaggg
ttccagageyg
atagcacctce
cggcagcage
ctggeectygy
gagagcagct
cagccaccag
ggccccactt
gecggeacca
caacagcacc
gecacggggg
gacagtgcca
ttggaacatc

ggaggtccac

16

60

120

180

240

300

360

420

480

540

600

660

720

780

840



87

US 7,989,429 B2

-continued

88

cegeggtgeg
aaggcccagg
ccaaaggatt
ggacacttga
cagcatacca
cceagecacee
gegectggge
ggagtgtage
ctctetteac
gcccaagega
caagccagga
gagtacccta
actcecggace
actattactt
actacggagc
aacagaagta
attgcccatce
agctgaagaa
gecccactga
agcctatett
acaacaacca
ggcagettgt
tggatgacca
gttggcggte
tcaatgagta
tgtctcaaga
tgctgetett
ttcgaatgaa
catcctgete
caagagagct
actttectga
aagtcaagcc
caccttgtte
agtgcettygg
ctattteetg

ggcacatttt

tcccactect

caaaagcact

ggaaggtgag

gatccegtee

gaatcgcgac

tacccatcca

tgcggeggcea

cgggeccage

agctgaagaa

tgcegggect

gagtgactac

tcccagtece

ttatggggac

tccaccccag

tctcacttgt

tctatgtgee

ttgtegtete

acttggaaat

ggacccatce

tcttaacgte

accagattcc

gecatgtggte

gatggcggtc

cttcactaat

ccgcatgeac

gtttggatgg

cagcattatt

ctacatcaag

aaggcgette

gcatcagtte

aatgatggca

catctatttce

cctttecaga

gggaaattce

ggcttetect

gaatctgetyg

<210> SEQ ID NO 82
<211> LENGTH: 3175

<212> TYPE:

DNA

tgtgcgeege
gaagagactyg
agcttgggge
tetetgtete
tactacaact
cacgceegta
gegecaatgee
actggatcge
ggccaattat
gtagcccect
tctgectecyg
aattgtgtca
atgcgtttygg
aagacctgec
ggcagctgca
agcagaaacg
cggaaatgtt
ctaaaactac
cagaagatga
ctggaageca
tttgctgect
aagtgggcca
attcagtatt
gtcaactcca
aagtctecgga
ctccaaataa
ccagtggatg
gaactcgatce
taccagctca
acttttgacc
gagatcatct
cacacacagt
tgtettetge
tctactgatg
tcttttettet

cgtattgtgg

<213> ORGANISM: Macaca mulatta

<400> SEQUENCE: 82

tgcccgaatyg

ctgagtatte

getetggeag

tgtataaatc

ttcegetgge

tcaagctgga

gctatgggga

ccccagcecac

atgggccagg

atggctacac

aagtgtggta

aaagtgaaat

acagtaccag

tgatctgtygyg

aggtcttett

attgtaccat

atgaagcagg

aggaggaagg

ctgtatcaca

ttgagccagyg

tgttatctag

aggccttgee

cctggatggg

ggatgctcta

tgtacagcca

ccececcagga

ggctgaaaaa

gecatcattge

ccaagcetect

tgctaatcaa

ctgtgcaagt

gaagatttgg

ctgttatata

tacagtctgt

tcttettece

ctcetgecett

caaaggtctt ccectggacyg

ctctttcaag ggaggttacyg

cagtgaagca ggtagctctg

tggagcacta gacgaggcag

tctgtecggyg cegecgcace

gaacccattyg gactacggca

cttgggtagt ctacatggag

cacctettet tectggeata

aggcegggggce ggcagcagcea

tcggeccect caggggctga

tcctggtgga gttgtgaaca

gggaccttgg atggagaact

ggaccatgtt ttacccatcg

agatgaagct tctggetgte

caaaagagcc gctgaaggga

tgataaattt cggaggaaaa

gatgactetyg ggagctegta

agaaaactcc aatgctggca

cattgaaggc tatgaatgtce

agtggtgtgt gccggacatg

cctcaatgag cttggagaga

tggcttcege aacttgcatg

actgatggta tttgccatgg

ctttgcacct gacttggttt

gtgtgtgagg atgaggcacc

attcctgtge atgaaagcac

tcaaaaattc tttgatgaac

atgcaaaaga aagaatccca

ggattetgtyg cagcctattg

gteccatatg gtgagegtgy

gcccaagate ctttetggga

aaaccctaat acccaaaacc

actctgcact acttctetge

cgtgaacagg ttcctcagtt

tcecctettte acccteccat

tgttttgatt tctgttgta

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

2999
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cccaaaaaat aaaaacaaac aaaaacaaaa caaaacaaaa aaaacgaata aagaaaaagg 60
taataactca gttcttattt gcacctactt ccagtggaca ctgaatttgg aaggtggagg 120
attcttgttt tttcttttaa gatcgggcat cttttgaatc tacccctcaa gtgttaagag 180
acagactgtg agcctagcag ggcagatctt gteccaccgtyg tgtcettettt tgcaggagac 240
tttgaggctyg tcagagecget ttttgegtgg ttgctcecege aagtttectt ctcetggaget 300
tcecegeaggt gggcagetag ctgcagegac taccgcatca tcacagectyg ttgaactett 360
ctgagcaaga gaaggggagg cggggtaagg gaagtaggtyg gaagattcag ccaagctcaa 420
ggatggaggt gcagttaggg ctggggaggg tctacccteg gecgcecegtece aagacctacce 480
gaggagcttt ccagaatctg ttccagageg tgcgcgaagt gatccagaac cegggcccca 540
ggcacccaga ggccgcgage gcagcaccte cecggegecag tttgcagcag cagcagcage 600
agcagcaaga aactagcccc cggcaacagce agcagcagcea gcagggtgag gatggttcete 660
cccaagecca tcegtagagge cccacagget acctggtect ggatgaggaa cagcagectt 720
cacagectca gtcageccceg gagtgccace cegagagagg ttgegtccca gagectggag 780
cegeegtgge cgccggcaag gggctgecge ageagcetgece agcacctecyg gacgaggatg 840
actcagctge cccatccacg ttgtctetge tgggecccac tttecccegge ttaagcaget 900
gctecgecga ccttaaagac atcctgageg aggccagcac catgcaactce cttcagcaac 960
agcagcagga agcagtatcc gaaggcagca gcagcgggag agcgagggayg gccteggggg 1020
ctcccactte ctccaaggac aattacttag agggcacttc gaccatttct gacagcgcca 1080
aggagctgtg taaggcagtg tcggtgtcca tgggcttggg tgtggaggceg ttggagcatce 1140
tgagtccagg ggaacagctt cggggggatt gcatgtacgce cccagttttg ggagttccac 1200
ccgctgtgeg teccacteeg tgtgcecccat tggecgaatg caaaggttcet ctgctagacg 1260
acagcgcagg caagagcact gaagatactg ctgagtattc ccctttcaag ggaggttaca 1320
ccaaagggct agaaggcgag agcctagget getcectggeag cgetgcagea gggagetccg 1380
ggacacttga actgccgtce accctgtetce tctacaagte cggagcactg gacgaggcag 1440
ctgcgtacca gagtcgcgac tactacaact ttceccactgge tcectggeccggg cegecgecoce 1500
cteccaccgee tccccatcce cacgctegea tcaagctgga gaacccgetyg gactatggea 1560
gegectggge ggetgeggeg gcegcagtgcece getatgggga cctggegage ctgcatggeg 1620
cgggtgcagce gggacccggce tcetgggtcac cctcagegge cgcttectceca tectggcaca 1680
ctctettecac agccgaagaa ggccagttgt atggaccegtg tggtggtggg ggcggcggcyg 1740
gtggeggegy cggeggcegge gcaggcegagg cgggagetgt ageccectac ggctacacte 1800
ggccacctea ggggctggeg ggccaggaag gcgacttcac cgcacctgat gtgtggtacce 1860
ctggcggcat ggtgagcaga gtgccctatce ccagtcccac ttgtgtcaaa agcgagatgg 1920
gccectggat ggatagctac tccggacctt acggggacat gegtttggag actgccaggyg 1980
accatgtttt gccaattgac tattactttc caccccagaa gacctgcecctg atctgtggag 2040
atgaagcttc tgggtgtcac tatggagctc tcacatgtgg aagctgcaag gtcttcettca 2100
aaagagccgce tgaagggaaa cagaagtacc tgtgtgccag cagaaatgat tgcactattg 2160
ataaattccg aaggaaaaat tgtccatctt gccgtctteg gaaatgttat gaagcaggga 2220
tgactctggg agcccggaag ctgaagaaac ttggtaatct gaaactacag gaggaaggag 2280
aggcttccag caccaccagce cccactgagg agacagccca gaagctgaca gtgtcacaca 2340
ttgaaggcta tgaatgtcag cccatcttte tgaatgtect ggaggccatt gagccaggtg 2400
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tggtgtgtgc

tcaatgaact

getteegeaa

tcatggtgtt

ttgccectga

gtgtccgaat

tcctgtgeat

aaaaattctt

gcaaaagaaa

actcegtgea

cacacatggt

ccaagatcct

atccctattt

tggacatgac

dggagagaga

cttacacgtyg

tgccatggge

tetggtttte

gaggcaccte

gaaagcgcetyg

tgatgaactt

aaatcccaca

gectattgeg

gagcgtggac

ttctgggaaa

cctcaccceca

<210> SEQ ID NO 83
<211> LENGTH: 920
<212> TYPE:

<213> ORGANISM:

PRT

<400> SEQUENCE: 83

aacaaccagc

cagcttgtac

gacgaccaga

tggcgatcct

aatgagtacc

tctcaagagt

ctactcttca

cgaatgaact

tcctgeteaa

agagagctge

tttcceggaaa

gtcaagccca

geteatgece

Homo sapiens

Met Glu Val Gln Leu Gly Leu Gly

1

Lys

Val

Pro

Gln

65

Glu

Pro

Glu

Arg

Leu

145

Pro

Cys

Leu

Gly

Tyr

225

Lys

Thr

Ile

Pro

50

Gln

Thr

Gln

Gln

Gly

130

Pro

Ser

Ser

Leu

Arg

210

Leu

Ala

Tyr

Gln

35

Gly

Gln

Ser

Ala

Gln

115

Cys

Gln

Thr

Ala

Gln

195

Ala

Gly

Val

Arg Gly Ala Phe Gln

20

Asn Pro Gly Pro Arg

40

Ala Ser Leu Leu Leu

55

Gln Gln Gln Gln Gln

70

Pro Arg Gln Gln Gln

85

His Arg Arg Gly Pro

100

Pro Ser Gln Pro Gln

120

Val Pro Glu Pro Gly

135

Gln Leu Pro Ala Pro
150

Leu Ser Leu Leu Gly

165

Asp Leu Lys Asp Ile

180

Gln Gln Gln Gln Glu

200

Arg Glu Ala Ser Gly

215

Gly Thr Ser Thr Ile
230

Ser Val Ser Met Gly

ccgactectt
atgtggtcaa
tggctgtceat
tcaccaatgt
gcatgcacaa
ttggatgget
gecattattce
acatcaagga
ggcegttteta
atcagttcac
tgatggcaga
tctatttcca

cctttecagat

Arg Val Tyr
10

Asn Leu Phe
25

His Pro Glu

Leu Gln Gln

Gln Gln Gln

75

Gln Gln Gln
90

Thr Gly Tyr
105

Ser Ala Leu

Ala Ala Val

Pro Asp Glu
155

Pro Thr Phe
170

Leu Ser Glu
185

Ala Val Ser

Ala Pro Thr

Ser Asp Asn

235

Leu Gly Val

cgcagecttyg ctetetagee

gtgggccaag

tcagtactce

caactccagg

atcccggatyg

ccaaatcacc

agtggatggg

actcgategt

ccagctcace

ttttgacctyg

gatcatctct

cacccagtga

gtcttetgee

Pro

Gln

Ala

Gln

60

Gln

Gly

Leu

Glu

Ala

140

Asp

Pro

Ala

Glu

Ser

220

Ala

Glu

Arg

Ser

Ala

45

Gln

Gln

Glu

Val

Cys

125

Ala

Asp

Gly

Ser

Gly

205

Ser

Lys

Ala

Pro

Val

30

Ser

Gln

Gln

Asp

Leu

110

His

Ser

Ser

Leu

Thr

190

Ser

Lys

Glu

Leu

gecttgectyg
tggatgggge
atgctctact
tacagccagt
ccccaggaat
ctgaaaaatc
atcattgcat
aagctectygyg
ctaatcaagt
gtgcaagtgce
agcattggaa

tgtta

Pro Ser
15

Arg Glu

Ala Ala

Gln Gln

Gln Gln
80

Gly Ser
95

Asp Glu

Pro Glu

Lys Gly

Ala Ala

160

Ser Ser
175

Met Gln

Ser Ser

Asp Asn

Leu Cys

240

Glu His

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3175
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94

Leu

Leu

Glu

Asp

305

Glu

Gly

Leu

Leu

Ala

385

Ala

Ala

Ser

Pro

Gly

465

Tyr

Phe

Pro

Asp

Asp

545

Leu

Cys

Lys

Arg

Met

625

Gln

Thr

Ser

Gly

Cys

290

Thr

Gly

Thr

Asp

Ala

370

Arg

Ala

Gly

Ser

Cys

450

Gly

Gly

Thr

Tyr

Ser

530

His

Ile

Gly

Tyr

Lys

610

Thr

Glu

Gln

Pro

Val

275

Lys

Ala

Glu

Leu

Glu

355

Leu

Ile

Ala

Ala

Trp

435

Gly

Gly

Tyr

Ala

Pro

515

Tyr

Val

Cys

Ser

Leu

595

Asn

Leu

Glu

Lys

Gly

260

Pro

Gly

Glu

Ser

Glu

340

Ala

Ala

Lys

Ala

Ala

420

His

Gly

Gly

Thr

Pro

500

Ser

Ser

Leu

Gly

Cys

580

Cys

Cys

Gly

Gly

Leu
660

245

Glu

Pro

Ser

Tyr

Leu

325

Leu

Ala

Gly

Leu

Gln

405

Gly

Thr

Gly

Gly

Arg

485

Asp

Pro

Gly

Pro

Asp

565

Lys

Ala

Pro

Ala

Glu

645

Thr

Gln

Ala

Leu

Ser

310

Gly

Pro

Ala

Pro

Glu

390

Cys

Pro

Leu

Gly

Gly

470

Pro

Val

Thr

Pro

Ile

550

Glu

Val

Ser

Ser

Arg

630

Ala

Val

Leu

Val

Leu

295

Pro

Cys

Ser

Tyr

Pro

375

Asn

Arg

Gly

Phe

Gly

455

Gly

Pro

Trp

Cys

Tyr

535

Asp

Ala

Phe

Arg

Cys

615

Lys

Ser

Ser

Arg

Arg

280

Asp

Phe

Ser

Thr

Gln

360

Pro

Pro

Tyr

Ser

Thr

440

Gly

Gly

Gln

Tyr

Val

520

Gly

Tyr

Ser

Phe

Asn

600

Arg

Leu

Ser

His

Gly

265

Pro

Asp

Lys

Gly

Leu

345

Ser

Pro

Leu

Gly

Gly

425

Ala

Gly

Gly

Gly

Pro

505

Lys

Asp

Tyr

Gly

Lys

585

Asp

Leu

Lys

Thr

Ile
665

250

Asp

Thr

Ser

Gly

Ser

330

Ser

Arg

Pro

Asp

Asp

410

Ser

Glu

Gly

Glu

Leu

490

Gly

Ser

Met

Phe

Cys

570

Arg

Cys

Arg

Lys

Thr

650

Glu

Cys

Pro

Ala

Gly

315

Ala

Leu

Asp

Pro

Tyr

395

Leu

Pro

Glu

Gly

Ala

475

Ala

Gly

Glu

Arg

Pro

555

His

Ala

Thr

Lys

Leu

635

Ser

Gly

Met

Cys

Gly

300

Tyr

Ala

Tyr

Tyr

Pro

380

Gly

Ala

Ser

Gly

Gly

460

Gly

Gly

Met

Met

Leu

540

Pro

Tyr

Ala

Ile

Cys

620

Gly

Pro

Tyr

Tyr

Ala

285

Lys

Thr

Ala

Lys

Tyr

365

Pro

Ser

Ser

Ala

Gln

445

Gly

Ala

Gln

Val

Gly

525

Glu

Gln

Gly

Glu

Asp

605

Tyr

Asn

Thr

Glu

Ala

270

Pro

Ser

Lys

Gly

Ser

350

Asn

His

Ala

Leu

Ala

430

Leu

Gly

Val

Glu

Ser

510

Pro

Thr

Lys

Ala

Gly

590

Lys

Glu

Leu

Glu

Cys
670

255

Pro

Leu

Thr

Gly

Ser

335

Gly

Phe

Pro

Trp

His

415

Ala

Tyr

Gly

Ala

Ser

495

Arg

Trp

Ala

Thr

Leu

575

Lys

Phe

Ala

Lys

Glu

655

Gln

Leu

Ala

Glu

Leu

320

Ser

Ala

Pro

His

Ala

400

Gly

Ser

Gly

Gly

Pro

480

Asp

Val

Met

Arg

Cys

560

Thr

Gln

Arg

Gly

Leu

640

Thr

Pro
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96

Ile

Gly

Leu

705

Lys

Val

Arg

Leu

Cys

785

Thr

Ile

Met

Asn

Asp

865

Leu

Ala

Lys

<210>
<211>
<212>
<213>

<400>

Phe

His

690

Asn

Ala

Ile

Ser

Val

770

Val

Pro

Pro

Asn

Pro

850

Ser

Leu

Glu

Pro

Leu

675

Asp

Glu

Leu

Gln

Phe

755

Phe

Arg

Gln

Val

Tyr

835

Thr

Val

Ile

Ile

Ile
915

Asn

Asn

Leu

Pro

Tyr

740

Thr

Asn

Met

Glu

Asp

820

Ile

Ser

Gln

Lys

Ile

900

Tyr

PRT

SEQUENCE :

Met Glu Val Gln

1

Lys

Ala

Pro

Arg

Arg

Gln

Glu

Thr

Ile

Pro

50

Arg

Gly

Gln

Pro

Tyr

Gln

35

Gly

Arg

Pro

Gln

Gly
115

Arg

20

Asn

Ala

Gln

Thr

Ala

100

Ala

Val

Asn

Gly

Gly

725

Ser

Asn

Glu

Arg

Phe

805

Gly

Lys

Cys

Pro

Ser

885

Ser

Phe

SEQ ID NO 84
LENGTH:
TYPE :
ORGANISM:

899

Mus
84

Leu

Gly

Pro

Cys

Gln

Gly

85

Ala

Ala

Leu Glu Ala
680

Gln Pro Asp
695

Glu Arg Gln
710

Phe Arg Asn

Trp Met Gly

Val Asn Ser
760

Tyr Arg Met
775

His Leu Ser
790

Leu Cys Met

Leu Lys Asn

Glu Leu Asp
840

Ser Arg Arg
855

Ile Ala Arg
870
His Met Val

Val Gln Val

His Thr Gln
920

musculus

Gly Leu Gly

Ala Phe Gln

Gly Pro Arg

40

Leu Gln Gln

55

His Thr Glu

Tyr Leu Ala

Ser Glu Gly

Thr Ala Pro
120

Ile

Ser

Leu

Leu

Leu

745

Arg

His

Gln

Lys

Gln

825

Arg

Phe

Glu

Ser

Pro
905

Arg

Asn

25

His

Arg

Asp

Leu

His

105

Gly

Glu

Phe

Val

His

730

Met

Met

Lys

Glu

Ala

810

Lys

Ile

Tyr

Leu

Val

890

Lys

Val

Leu

Pro

Gln

Gly

Glu

90

Pro

Lys

Pro

Ala

His

715

Val

Val

Leu

Ser

Phe

795

Leu

Phe

Ile

Gln

His

875

Asp

Ile

Tyr

Phe

Glu

Glu

Ser

75

Glu

Glu

Gly

Gly

Ala

700

Val

Asp

Phe

Tyr

Arg

780

Gly

Leu

Phe

Ala

Leu

860

Gln

Phe

Leu

Pro

Gln

Ala

Thr

60

Pro

Glu

Ser

Leu

Val

685

Leu

Val

Asp

Ala

Phe

765

Met

Trp

Leu

Asp

Cys

845

Thr

Phe

Pro

Ser

Arg

Ser

Ala

45

Ser

Gln

Gln

Ser

Pro
125

Val

Leu

Lys

Gln

Met

750

Ala

Tyr

Leu

Phe

Glu

830

Lys

Lys

Thr

Glu

Gly
910

Pro

Val

30

Asn

Pro

Ala

Gln

Cys

110

Gln

Cys

Ser

Trp

Met

735

Gly

Pro

Ser

Gln

Ser

815

Leu

Arg

Leu

Phe

Met

895

Lys

Pro

15

Arg

Ile

Arg

His

Pro

95

Leu

Gln

Ala

Ser

Ala

720

Ala

Trp

Asp

Gln

Ile

800

Ile

Arg

Lys

Leu

Asp

880

Met

Val

Ser

Glu

Ala

Arg

Ile

Ser

Pro

Pro
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-continued

98

Pro

Leu

145

Lys

Gln

Gln

Gly

Ile

225

Gly

Arg

Arg

Asp

Phe

305

Ser

Ser

Gln

Pro

385

Tyr

Thr

Thr

Ser

Pro

465

Val

Asn

Pro

Ile

Glu
545

Ala

130

Leu

Asp

Gln

Glu

Ala

210

Ser

Leu

Gly

Pro

Glu

290

Lys

Gly

Leu

Asn

Pro

370

Leu

Gly

Gly

Ala

Ser

450

Pro

Trp

Cys

Tyr

Asp

530

Ala

Pro

Gly

Ile

Gln

Val

195

Pro

Asp

Gly

Asp

Thr

275

Gly

Gly

Ser

Ser

Arg

355

Pro

Asp

Asp

Ser

Glu

435

Pro

Gln

Tyr

Val

Gly

515

Tyr

Ser

Pro

Pro

Leu

Gln

180

Ile

Ser

Ser

Val

Cys

260

Pro

Pro

Gly

Ser

Leu

340

Asp

Pro

Tyr

Leu

Pro

420

Glu

Ser

Gly

Pro

Lys

500

Asp

Tyr

Gly

Asp

Thr

Asn

165

Gln

Ser

Ser

Ala

Glu

245

Met

Cys

Gly

Tyr

Glu

325

Tyr

Tyr

Pro

Gly

Gly

405

Pro

Gly

Asp

Leu

Gly

485

Ser

Met

Phe

Cys

Gln

Phe

150

Glu

His

Glu

Ser

Lys

230

Ala

Tyr

Ala

Lys

Ala

310

Ala

Lys

Tyr

Thr

Ser

390

Ser

Ala

Gln

Ala

Thr

470

Gly

Glu

Arg

Pro

His
550

Asp

135

Pro

Ala

Gln

Gly

Lys

215

Glu

Leu

Ala

Pro

Ser

295

Lys

Gly

Ser

Asn

His

375

Ala

Leu

Thr

Leu

Gly

455

Ser

Val

Met

Leu

Pro

535

Tyr

Asp

Gly

Gly

Gln

Ser

200

Asp

Leu

Glu

Ser

Leu

280

Thr

Gly

Ser

Gly

Phe

360

Pro

Trp

His

Thr

Tyr

440

Pro

Gln

Val

Gly

Asp

520

Gln

Gly

Ser

Leu

Thr

Gln

185

Ser

Ser

Cys

His

Leu

265

Pro

Glu

Leu

Ser

Ala

345

Pro

His

Ala

Gly

Ser

425

Gly

Val

Glu

Asn

Pro

505

Ser

Lys

Ala

Ala

Ser

Met

170

His

Ala

Tyr

Lys

Leu

250

Leu

Glu

Glu

Glu

Gly

330

Leu

Leu

Ala

Ala

Gly

410

Ser

Pro

Ala

Ser

Arg

490

Trp

Thr

Thr

Leu

Ala

Ser

155

Gln

Gln

Arg

Leu

Ala

235

Ser

Gly

Cys

Thr

Gly

315

Thr

Asp

Ala

Arg

Ala

395

Ser

Ser

Gly

Pro

Asp

475

Val

Met

Arg

Cys

Thr
555

Pro

140

Cys

Leu

Gln

Ala

Gly

220

Val

Pro

Gly

Lys

Ala

300

Glu

Leu

Glu

Leu

Ile

380

Ala

Val

Trp

Gly

Tyr

460

Tyr

Pro

Glu

Asp

Leu

540

Cys

Ser

Ser

Leu

His

Arg

205

Gly

Ser

Gly

Pro

Gly

285

Glu

Ser

Glu

Ala

Ser

365

Lys

Ala

Ala

His

Gly

445

Gly

Ser

Tyr

Asn

His

525

Ile

Gly

Thr

Ala

Gln

Gln

190

Glu

Asn

Val

Glu

Pro

270

Leu

Tyr

Leu

Ile

Ala

350

Gly

Leu

Gln

Gly

Thr

430

Gly

Tyr

Ala

Pro

Tyr

510

Val

Cys

Ser

Leu

Asp

Gln

175

Gln

Ala

Ser

Ser

Gln

255

Ala

Pro

Ser

Gly

Pro

335

Ala

Pro

Glu

Cys

Pro

415

Leu

Gly

Thr

Ser

Ser

495

Ser

Leu

Gly

Cys

Ser

Ile

160

Gln

Gln

Thr

Thr

Met

240

Leu

Val

Leu

Ser

Cys

320

Ser

Tyr

Pro

Asn

Arg

400

Ser

Phe

Ser

Arg

Glu

480

Pro

Gly

Pro

Asp

Lys
560
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-continued

100

Val

Ser

Ser

Arg

Asn

625

Val

Leu

Gln

Glu

Phe

705

Trp

Val

Tyr

Leu

785

Leu

Glu

Ser

Ile

His

865

Val

<210>
<211>
<212>
<213>

<400>

Phe

Arg

Cys

Lys

610

Ser

Ser

Glu

Pro

Arg

690

Arg

Met

Asn

Arg

Leu

770

Cys

Lys

Leu

Arg

Ala

850

Met

Gln

Thr

Phe

Asn

Arg

595

Leu

Asn

His

Ala

Asp

675

Gln

Asn

Gly

Ser

Met

755

Ser

Met

Asn

Asp

Arg

835

Arg

Val

Val

Gln

Lys

Asp

580

Leu

Lys

Ala

Ile

Ile

660

Ser

Leu

Leu

Leu

Arg

740

His

Gln

Lys

Gln

Arg

820

Phe

Glu

Ser

Pro

PRT

SEQUENCE :

Arg

565

Cys

Arg

Lys

Gly

Glu

645

Glu

Phe

Val

His

Met

725

Met

Lys

Glu

Ala

Lys

805

Ile

Tyr

Leu

Val

Lys
885

SEQ ID NO 85
LENGTH:
TYPE:
ORGANISM: Macaca mulatta

895

85

Ala

Thr

Lys

Leu

Ser

630

Gly

Pro

Ala

His

Val

710

Val

Leu

Ser

Phe

Leu

790

Phe

Ile

Gln

His

Asp

870

Ile

Ala

Ile

Cys

Gly

615

Pro

Tyr

Gly

Ala

Val

695

Asp

Phe

Tyr

Arg

Gly

775

Leu

Phe

Ala

Leu

Gln

855

Phe

Leu

Glu

Asp

Tyr

600

Asn

Thr

Glu

Val

Leu

680

Val

Asp

Ala

Phe

Met

760

Trp

Leu

Asp

Cys

Thr

840

Phe

Pro

Ser

Gly

Lys

585

Glu

Leu

Glu

Cys

Val

665

Leu

Lys

Gln

Met

Ala

745

Tyr

Leu

Phe

Glu

Lys

825

Lys

Thr

Glu

Gly

Lys Gln
570

Phe Arg

Ala Gly

Lys Leu

Asp Pro
635

Gln Pro
650

Cys Ala

Ser Ser

Trp Ala

Met Ala
715

Gly Trp
730

Pro Asp

Ser Gln

Gln Ile

Ser Ile
795

Leu Arg
810

Arg Lys

Leu Leu

Phe Asp

Met Met

875

Lys Val
890

Lys

Arg

Met

Gln

620

Ser

Ile

Gly

Leu

Lys

700

Val

Arg

Leu

Cys

Thr

780

Ile

Met

Asn

Asp

Leu

860

Ala

Lys

Tyr

Lys

Thr

605

Glu

Gln

Phe

His

Asn

685

Ala

Ile

Ser

Val

Val

765

Pro

Pro

Asn

Pro

Ser

845

Leu

Glu

Pro

Leu

Asn

590

Leu

Glu

Lys

Leu

Asp

670

Glu

Leu

Gln

Phe

Phe

750

Arg

Gln

Val

Tyr

Thr

830

Val

Ile

Ile

Ile

Cys

575

Cys

Gly

Gly

Met

Asn

655

Asn

Leu

Pro

Tyr

Thr

735

Asn

Met

Glu

Asp

Ile

815

Ser

Gln

Lys

Ile

Tyr
895

Ala

Pro

Ala

Glu

Thr

640

Val

Asn

Gly

Gly

Ser

720

Asn

Glu

Arg

Phe

Gly

800

Lys

Cys

Pro

Ser

Ser

880

Phe

Met Glu Val Gln Leu Gly Leu Gly Arg Val Tyr Pro Arg Pro Pro Ser

1

5

10

15

Lys Thr Tyr Arg Gly Ala Phe Gln Asn Leu Phe Gln Ser Val Arg Glu

20

25

30
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-continued

102

Val

Pro

Ser

65

Gln

Gln

Gly

Pro

Ser

145

Ser

Leu

Arg

Leu

Ala

225

Ser

Gly

Cys

Thr

Gly

305

Thr

Asp

Ala

Arg

Ala

385

Gly

Ser

Cys

Glu

Ile

Pro

50

Pro

Ala

Gln

Cys

Gln

130

Thr

Ala

Gln

Ala

Glu

210

Val

Pro

Val

Lys

Ala

290

Glu

Leu

Glu

Leu

Ile

370

Ala

Ala

Trp

Gly

Ala
450

Gln

35

Gly

Arg

His

Pro

Val

115

Gln

Leu

Asp

Gln

Arg

195

Gly

Ser

Gly

Pro

Gly

275

Glu

Ser

Glu

Ala

Ala

355

Lys

Ala

Ala

His

Gly

435

Gly

Asn

Ala

Gln

Arg

Ser

100

Pro

Leu

Ser

Leu

Gln

180

Glu

Thr

Val

Glu

Pro

260

Ser

Tyr

Leu

Leu

Ala

340

Gly

Leu

Gln

Gly

Thr

420

Gly

Ala

Pro

Ser

Gln

Arg

Gln

Glu

Pro

Leu

Lys

165

Gln

Ala

Ser

Ser

Gln

245

Ala

Leu

Ser

Gly

Pro

325

Ala

Pro

Glu

Cys

Pro

405

Leu

Gly

Val

Gly

Leu

Gln

70

Gly

Pro

Pro

Ala

Leu

150

Asp

Gln

Ser

Thr

Met

230

Leu

Val

Leu

Pro

Cys

310

Ser

Tyr

Pro

Asn

Arg

390

Gly

Phe

Gly

Ala

Pro

Gln

55

Gln

Pro

Gln

Gly

Pro

135

Gly

Ile

Glu

Gly

Ile

215

Gly

Arg

Arg

Asp

Phe

295

Ser

Thr

Gln

Pro

Pro

375

Tyr

Ser

Thr

Gly

Pro
455

Arg

40

Gln

Gln

Thr

Ser

Ala

120

Pro

Pro

Leu

Ala

Ala

200

Ser

Leu

Gly

Pro

Asp

280

Lys

Gly

Leu

Ser

Pro

360

Leu

Gly

Gly

Ala

Gly

440

Tyr

His

Gln

Gln

Gly

Ala

105

Ala

Asp

Thr

Ser

Val

185

Pro

Asp

Gly

Asp

Thr

265

Ser

Gly

Ser

Ser

Arg

345

Pro

Asp

Asp

Ser

Glu

425

Gly

Gly

Pro

Gln

Gln

Tyr

90

Pro

Val

Glu

Phe

Glu

170

Ser

Thr

Ser

Val

Cys

250

Pro

Ala

Gly

Ala

Leu

330

Asp

Pro

Tyr

Leu

Pro

410

Glu

Gly

Tyr

Glu

Gln

Gly

75

Leu

Glu

Ala

Asp

Pro

155

Ala

Glu

Ser

Ala

Glu

235

Met

Cys

Gly

Tyr

Ala

315

Tyr

Tyr

Pro

Gly

Ala

395

Ser

Gly

Gly

Thr

Ala

Gln

60

Glu

Val

Cys

Ala

Asp

140

Gly

Ser

Gly

Ser

Lys

220

Ala

Tyr

Ala

Lys

Thr

300

Ala

Lys

Tyr

Pro

Ser

380

Ser

Ala

Gln

Gly

Arg
460

Ala

45

Gln

Asp

Leu

His

Gly

125

Ser

Leu

Thr

Ser

Lys

205

Glu

Leu

Ala

Pro

Ser

285

Lys

Gly

Ser

Asn

His

365

Ala

Leu

Ala

Leu

Gly

445

Pro

Ser

Gln

Gly

Asp

Pro

110

Lys

Ala

Ser

Met

Ser

190

Asp

Leu

Glu

Pro

Leu

270

Thr

Gly

Ser

Gly

Phe

350

Pro

Trp

His

Ala

Tyr

430

Gly

Pro

Ala

Glu

Ser

Glu

95

Glu

Gly

Ala

Ser

Gln

175

Ser

Asn

Cys

His

Val

255

Ala

Glu

Leu

Ser

Ala

335

Pro

His

Ala

Gly

Ser

415

Gly

Ala

Gln

Ala

Thr

Pro

80

Glu

Arg

Leu

Pro

Cys

160

Leu

Gly

Tyr

Lys

Leu

240

Leu

Glu

Asp

Glu

Gly

320

Leu

Leu

Ala

Ala

Ala

400

Ser

Pro

Gly

Gly
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104

Leu

465

Gly

Ser

Met

Phe

Cys

545

Arg

Cys

Arg

Lys

Thr

625

Glu

Glu

Phe

Val

His

705

Met

Met

Lys

Glu

Ala

785

Lys

Ile

Tyr

Leu

Val
865

Lys

Ala

Gly

Glu

Arg

Pro

530

His

Ala

Thr

Lys

Leu

610

Ser

Gly

Pro

Ala

His

690

Val

Val

Leu

Ser

Phe

770

Leu

Phe

Ile

Gln

His

850

Asp

Ile

Gly

Met

Met

Leu

515

Pro

Tyr

Ala

Ile

Cys

595

Gly

Pro

Tyr

Gly

Ala

675

Val

Asp

Phe

Tyr

Arg

755

Gly

Leu

Phe

Ala

Leu

835

Gln

Phe

Leu

Gln

Val

Gly

500

Glu

Gln

Gly

Glu

Asp

580

Tyr

Asn

Thr

Glu

Val

660

Leu

Val

Asp

Ala

Phe

740

Met

Trp

Leu

Asp

Cys

820

Thr

Phe

Pro

Ser

Glu

Ser

485

Pro

Thr

Lys

Ala

Gly

565

Lys

Glu

Leu

Glu

Cys

645

Val

Leu

Lys

Gln

Met

725

Ala

Tyr

Leu

Phe

Glu

805

Lys

Lys

Thr

Glu

Gly

Gly

470

Arg

Trp

Ala

Thr

Leu

550

Lys

Phe

Ala

Lys

Glu

630

Gln

Cys

Ser

Trp

Met

710

Gly

Pro

Ser

Gln

Ser

790

Leu

Arg

Leu

Phe

Met
870

Lys

Asp

Val

Met

Arg

Cys

535

Thr

Gln

Arg

Gly

Leu

615

Thr

Pro

Ala

Ser

Ala

695

Ala

Trp

Asp

Gln

Ile

775

Ile

Arg

Lys

Leu

Asp

855

Met

Val

Phe

Pro

Asp

Asp

520

Leu

Cys

Lys

Arg

Met

600

Gln

Ala

Ile

Gly

Leu

680

Lys

Val

Arg

Leu

Cys

760

Thr

Ile

Met

Asn

Asp

840

Leu

Ala

Lys

Thr

Tyr

Ser

505

His

Ile

Gly

Tyr

Lys

585

Thr

Glu

Gln

Phe

His

665

Asn

Ala

Ile

Ser

Val

745

Val

Pro

Pro

Asn

Pro

825

Ser

Leu

Glu

Pro

Ala

Pro

490

Tyr

Val

Cys

Ser

Leu

570

Asn

Leu

Glu

Lys

Leu

650

Asp

Glu

Leu

Gln

Phe

730

Phe

Arg

Gln

Val

Tyr

810

Thr

Val

Ile

Ile

Ile

Pro

475

Ser

Ser

Leu

Gly

Cys

555

Cys

Cys

Gly

Gly

Leu

635

Asn

Asn

Leu

Pro

Tyr

715

Thr

Asn

Met

Glu

Asp

795

Ile

Ser

Gln

Lys

Ile

875

Tyr

Asp Val Trp Tyr

Pro

Gly

Pro

Asp

540

Lys

Ala

Pro

Ala

Glu

620

Thr

Val

Asn

Gly

Gly

700

Ser

Asn

Glu

Arg

Phe

780

Gly

Lys

Cys

Pro

Ser

860

Ser

Phe

Thr

Pro

Ile

525

Glu

Val

Ser

Ser

Arg

605

Ala

Val

Leu

Gln

Glu

685

Phe

Trp

Val

Tyr

His

765

Leu

Leu

Glu

Ser

Ile

845

His

Val

His

Cys

Tyr

510

Asp

Ala

Phe

Arg

Cys

590

Lys

Ser

Ser

Glu

Pro

670

Arg

Arg

Met

Asn

Arg

750

Leu

Cys

Lys

Leu

Arg

830

Ala

Met

Gln

Thr

Val

495

Gly

Tyr

Ser

Phe

Asn

575

Arg

Leu

Ser

His

Ala

655

Asp

Gln

Asn

Gly

Ser

735

Met

Ser

Met

Asn

Asp

815

Arg

Arg

Val

Val

Gln

Pro

480

Lys

Asp

Tyr

Gly

Lys

560

Asp

Leu

Lys

Thr

Ile

640

Ile

Ser

Leu

Leu

Leu

720

Arg

His

Gln

Lys

Gln

800

Arg

Phe

Glu

Ser

Pro
880
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-continued

885 890 895

<210> SEQ ID NO 86

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: artificial

<220> FEATURE:

<223> OTHER INFORMATION: LNA oligomer Sequence/oligomer Sequence motif

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1)..(24)

<223> OTHER INFORMATION: nucleotide or nucleotide analogues - optionally
phosphorothiocate

<400> SEQUENCE: 86

tggggagaac catcctcacc ctgce 24

<210> SEQ ID NO 87

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: artificial

<220> FEATURE:

<223> OTHER INFORMATION: LNA oligomer Sequence/oligomer Sequence motif

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1)..(24)

<223> OTHER INFORMATION: nucleotide or nucleotide analogues - optionally
phosphorothiocate

<400> SEQUENCE: 87

tccaggacca ggtagectgt gggyg 24

<210> SEQ ID NO 88

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: artificial

<220> FEATURE:

<223> OTHER INFORMATION: LNA oligomer Sequence/oligomer Sequence motif

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1)..(24)

<223> OTHER INFORMATION: nucleotide or nucleotide analogues - optionally
phosphorothiocate

<400> SEQUENCE: 88

tgttccectg gactcagatg ctece 24

<210> SEQ ID NO 89

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: artificial

<220> FEATURE:

<223> OTHER INFORMATION: LNA oligomer Sequence/oligomer Sequence motif

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1)..(24)

<223> OTHER INFORMATION: nucleotide or nucleotide analogues - optionally
phosphorothiocate

<400> SEQUENCE: 89

tggggcacaa ggagtgggac gcac 24

<210> SEQ ID NO 90

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: artificial

<220> FEATURE:

<223> OTHER INFORMATION: LNA oligomer Sequence/oligomer Sequence motif

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222>

LOCATION: (1)..(24)
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-continued

<223> OTHER INFORMATION: nucleotide or nucleotide analogues - optionally
phosphorothiocate

<400> SEQUENCE: 90

ttecggetgtyg aagagagtgt gcca 24

<210> SEQ ID NO 91

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: artificial

<220> FEATURE:

<223> OTHER INFORMATION: LNA oligomer Sequence/oligomer Sequence motif

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1)..(24)

<223> OTHER INFORMATION: nucleotide or nucleotide analogues - optionally
phosphorothiocate

<400> SEQUENCE: 91

cgcttttgac acaagtggga ctgg 24

<210> SEQ ID NO 92

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: artificial

<220> FEATURE:

<223> OTHER INFORMATION: LNA oligomer Sequence/oligomer Sequence motif

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1)..(24)

<223> OTHER INFORMATION: nucleotide or nucleotide analogues - optionally
phosphorothiocate

<400> SEQUENCE: 92

catagtgaca cccagaagct tcat 24

<210> SEQ ID NO 93

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: artificial

<220> FEATURE:

<223> OTHER INFORMATION: LNA oligomer Sequence/oligomer Sequence motif

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1)..(24)

<223> OTHER INFORMATION: nucleotide or nucleotide analogues - optionally
phosphorothiocate

<400> SEQUENCE: 93

gagtcatcece tgcttcataa catt 24

<210> SEQ ID NO 94

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: artificial

<220> FEATURE:

<223> OTHER INFORMATION: LNA oligomer Sequence/oligomer Sequence motif

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1)..(24)

<223> OTHER INFORMATION: nucleotide or nucleotide analogues - optionally
phosphorothiocate

<400> SEQUENCE: 94

gattaccaag tttcttcage ttece 24
<210> SEQ ID NO 95

<211> LENGTH: 24

<212> TYPE: DNA
<213> ORGANISM: artificial
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<220> FEATURE:

<223> OTHER INFORMATION: LNA oligomer Sequence/oligomer Sequence motif

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1)..(24)

<223> OTHER INFORMATION: nucleotide or nucleotide analogues - optionally
phosphorothiocate

<400> SEQUENCE: 95

aggccttgge ccacttgacc acgt 24

<210> SEQ ID NO 96

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: artificial

<220> FEATURE:

<223> OTHER INFORMATION: LNA oligomer Sequence/oligomer Sequence motif

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1)..(24)

<223> OTHER INFORMATION: nucleotide or nucleotide analogues - optionally
phosphorothiocate

<400> SEQUENCE: 96

agcatcctgg agttgacatt ggtg 24

<210> SEQ ID NO 97

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: artificial

<220> FEATURE:

<223> OTHER INFORMATION: LNA oligomer Sequence/oligomer Sequence motif

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1)..(24)

<223> OTHER INFORMATION: nucleotide or nucleotide analogues - optionally
phosphorothiocate

<400> SEQUENCE: 97

gacacactgg ctgtacatcc ggga 24

<210> SEQ ID NO 98

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: artificial

<220> FEATURE:

<223> OTHER INFORMATION: LNA oligomer Sequence/oligomer Sequence motif

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1)..(24)

<223> OTHER INFORMATION: nucleotide or nucleotide analogues - optionally
phosphorothiocate

<400> SEQUENCE: 98

gagccatcca aactcttgag agag 24

<210> SEQ ID NO 99

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: artificial

<220> FEATURE:

<223> OTHER INFORMATION: LNA oligomer Sequence/oligomer Sequence motif

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1)..(24)

<223> OTHER INFORMATION: nucleotide or nucleotide analogues - optionally
phosphorothiocate

<400> SEQUENCE: 99

cagtgctttc atgcacagga attc 24
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<210> SEQ ID NO 100

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: artificial

<220> FEATURE:

<223> OTHER INFORMATION: LNA oligomer Sequence/oligomer Sequence motif

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1)..(24)

<223> OTHER INFORMATION: nucleotide or nucleotide analogues - optionally
phosphorothiocate

<400> SEQUENCE: 100

attcgaagtt catcaaagaa tttt 24

<210> SEQ ID NO 101

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: artificial

<220> FEATURE:

<223> OTHER INFORMATION: LNA oligomer Sequence/oligomer Sequence motif

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1)..(24)

<223> OTHER INFORMATION: nucleotide or nucleotide analogues - optionally
phosphorothiocate

<400> SEQUENCE: 101

atcgagttcce ttgatgtagt tcat 24

<210> SEQ ID NO 102

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: artificial

<220> FEATURE:

<223> OTHER INFORMATION: LNA oligomer Sequence/oligomer Sequence motif

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1)..(24)

<223> OTHER INFORMATION: nucleotide or nucleotide analogues - optionally
phosphorothiocate

<400> SEQUENCE: 102

gcacttgcac agagatgatc tctg 24

<210> SEQ ID NO 103

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: artificial

<220> FEATURE:

<223> OTHER INFORMATION: LNA oligomer Sequence/oligomer Sequence motif

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1)..(24)

<223> OTHER INFORMATION: nucleotide or nucleotide analogues - optionally
phosphorothiocate

<400> SEQUENCE: 103

aatagatggg cttgactttc ccag 24

<210> SEQ ID NO 104

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: artificial

<220> FEATURE:

<223> OTHER INFORMATION: LNA oligomer Sequence/oligomer Sequence motif

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1)..(24)

<223> OTHER INFORMATION: nucleotide or nucleotide analogues - optionally

phosphorothiocate
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<400> SEQUENCE: 104

ataacaggca gaagacatct gaaa

<210>
<211>
<212>
<213>
<220>
<223>
<220>
<221>
<222>
<223>

SEQ ID NO 105
LENGTH: 24
TYPE: DNA
ORGANISM:
FEATURE:

artificial

FEATURE:
NAME/KEY: misc_feature
LOCATION: (1)..(24)

phosphorothiocate

<400> SEQUENCE: 105

attccccaag gcactgcaga ggag

<210>
<211>
<212>
<213>
<220>
<223>
<220>
<221>
<222>
<223>

SEQ ID NO 106
LENGTH: 24
TYPE: DNA
ORGANISM:
FEATURE:

artificial

FEATURE:
NAME/KEY: misc_feature
LOCATION: (1)..(24)

phosphorothiocate
<400>

SEQUENCE: 106

atgggctgac attcatagee ttca

24

OTHER INFORMATION: LNA oligomer Sequence/oligomer Sequence motif

OTHER INFORMATION: nucleotide or nucleotide analogues - optionally

24

OTHER INFORMATION: LNA oligomer Sequence/oligomer Sequence motif

OTHER INFORMATION: nucleotide or nucleotide analogues - optionally

24

We claim:
1. An oligomer consisting of the formula:

51MeC MeC MeC g g g g coactgcAGA-3 (SEQ ID NO: 77),

wherein uppercase letters denote beta-D-oxy-LNA mono-
mers and lowercase letters denote DNA monomers, the
subscript “s” denotes a phosphorothioate linkage, and
MeC denotes a beta-D-oxy-LNA monomer containing a
5-methylcytosine base.
2. A conjugate comprising the oligomer of claim 1,
covalently attached to at least one moiety that is not a nucleic
acid or a monomer.
3. A pharmaceutical composition comprising:
the oligomer of claim 1 or a conjugate comprising said
oligomer covalently attached to at least one moiety that
is not a nucleic acid or a monomer; and

apharmaceutically acceptable diluent, carrier, salt or adju-
vant.

4. A method of inhibiting the expression of androgen
receptor in a cell, comprising:

contacting said cell with an effective amount of the oligo-

mer of claim 1.

5. A method of inhibiting the expression of androgen
receptor in a cell, comprising:

contacting said cell with an effective amount of'a conjugate

according to claim 2.
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6. A method of inhibiting the expression of androgen
receptor in a tissue of a mammal, comprising:

contacting said tissue with an effective amount of the oli-

gomer of claim 1.

7. A method of inhibiting the expression of androgen
receptor in a tissue of a mammal comprising:

contacting said tissue with an effective amount of a conju-

gate according to claim 2.

8. A method of inhibiting the expression of an androgen
receptor target gene in a cell or tissue of a mammal, compris-
ing:

contacting said cell or tissue with an effective amount of

the oligomer of claim 1.

9. A method of treating a cancer in a mammal comprising
administering to said mammal an effective amount of the
oligomer of claim 1, wherein the cancer is selected from the
group consisting of breast cancer and prostate cancer.

10. An activated oligomer comprising:

the oligomer of claim 1; and

at least one functional group covalently attached thereto at

one or more positions independently selected from the
5'-end, the 3' end, the 2'-OH of a ribose sugar, and the
base.



